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1.  WORK  UNIT  INTEGRATION 

The  mission  of  the  Naval  Submarine  Medical  Research 
Laboratory  (NSMRL)  is  to  conduct  research  on  problems  affecting 
the  U.  S.  Navy  and  Marine  Corps  with  particular  emphasis  on  the 
submarine  fleet.  The  goal  is  to  enhance  the  performance,  health, 
safety  and  readiness  of  Naval  and  Marine  Corps  personnel. 

In  pursuit  of  this  goal,  NSMRL  is  conducting  research  in 
four  areas;  auditory  and  visual  displays,  hyperbaric  physiology, 
improvement  in  patient  management  and  medical  problems  in  closed 
envi ronments . 

Charts  1,  lA-5  demonstrate  program  and  work  unit 
organization,  flow  and  integration.  Solid  lines  and  boxes 
indicate  currently  active  and  funded  work  units.  Broken  line 
boxes  indicate  either  newly  proposed  programs  or  the  integration 
of  new  proposal  in  the  current  program  areas. 

AUDITORY  AND  VISUAL  DISPLAYS  (CHART  1) 

This  research  thrust  aims  primarily  at  increasing  the 
intelligibility  of  sonar  displays.  It  is  investigating  the 
incorporation  of  the  discriminatory,  integrative,  and  detection 
abilities  of  the  human  auditory  and  visual  systems  in 
potentiating  the  interpretation  of  the  physical  information 
content  of  sonar  signals.  Research  includes  investigations  on 
the  effects  of  color  coding,  alteration  on  computer  displays, 
alterations  in  the  processing  of  sound  signals,  signal 
digitization,  and  analysis  of  the  physical  characteristics  of 
the  sonar  signal. 

The  proposed  program  (CHART  lA)  on  periscopes  is  intended  to 
increase  the  capability  for  visual  periscope  information 
processing. 

HYPERBARIC  PHYSIOLOGY  (CHART  2) 

A  disabled  submarine  may  well  have  air  leaks,  may 
deliberately  pressurize  a  compartment  or  be  partially  flooded, 
thus  increasing  its  atmospheric  pressure.  During  rescue  crewmen 
could  be  subjected  to  the  effects  of  oxygen  toxicity  from  the 
effects  of  breathing  high  pressure  oxygen  or  decompression 
sickness  resulting  from  a  too  rapid  change  from  a  hyperbaric  to 
normobaric  environment.  Research  in  this  program  area  is 
concerned  with  the  establishment  of  optimized  decompression 
tables  for  submarine  rescue  scenarios  (operational  saturation 
diving),  establishment  of  no-decompression  limits  (NO-D) 
applicable  to  such  operational  diving  activities  as  special 
warfare,  salvage  and  hull  repair.  This  research  program  includes 
a  new  work  unit  for  FY90  on  the  development  of  hearing 
conservation  standards  for  diving  operations. 
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IMPROVEMENT  IN  PATIENT  MANAGEMENT  (CHART  3) 

Most  submarines  carry  no  medical  officer.  Patient  care  is 
entirely  in  the  hands  of  the  independent  duty  hospital  corpsman. 
NSMRL  is  currently  involved  in  research  which  will  enhance  his 
ability  to  manage  patients  by  providing  computer  programs  which 
will  improve  his  ability  to  diagnose  and  treat  patients. 

MEDICAL  PROBLEMS  IN  CLOSED  ENVIRONMENTS  (CHART  4) 

This  research  area  is  more  a  proposed  research  thrust 
rather  than  an  entity  in  being.  A  strong  case  can  be  made  for 
the  need  for  such  a  program.  Submarines  have  unique  closed 
industrial  atmospheres.  Although  outside  review  (NAS,  DoD  Live 
Fire  Test  Program)  have  highlighted  extensive  and  perhaps 
critical  knowledge  gaps  in  this  area,  there  is  presently  no 
full-time  Navy  medical  responsibility  for  atmosphere  research.  A 
dedicated  research  program  in  this  area  could  beneficially 
address  recognized  military  operational  problems  relevant  to  both 
normal  and  abnormal  atmospheres. 

A  particularly  important  subject  requiring  further  research 
is  the  area  of  fire  retardation  and  suppression  in  submarines. 
Submarines  operating  under  ice  would  be  unable  to  surface  in  the 
event  of  a  fire  emergency.  Fire  suppression  techniques 
available  for  this  scenario  would  include,  atmospheric  O2 
reduction,  N^  overpressure  and  atmosphere  monitoring  to  achieve 
safe  breathaole  levels  after  a  fire.  All  of  the  above  solutions 
would  have  effects  on  crew  performance,  mental  acuity  and 
decision  making.  No  emergency  standards  currently  exist  which 
would  relate  crew  performance  capability  with  submarine 
atmospheres  radically  altered  by  emergency  operational  fire 
scenarios . 
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CHART  1 
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CHART  lA 


PERISCOPES 


EFFECT  OF  COLOR  CODED  CRT 
DISPLAY  IN  CONTROL  ROOM  ON 
NIGHT  VISION  OF  PERISCOPE 
OPERATOR 
6.5 


OPTIMIZATION  OF 
PERISCOPE  SCANNING 
6.2 


OPERABILITY  OF  JOY-STICK 
AND  TRACK-BALLS  FOR 
NON-PENETRATING  PERISCOPE 
DISPLAYS 
6.3 
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CHART  2 


HYPERBARIC  PHYSIOLOGY 


CHART  3 


REVIEW  COMMERCIAL 
PHYSICIAN  ORIENTED 
SOFTWARE  FOR  NAVY 
USE 


PROGRAM  DEVELOPMENT 

*  OPHTHALMIC  DISEASE 

*  DERMATOLOGIC 

*  UPPER  EXTREMITY  TRAUMA 

*  BLUNT  ABDOMEN  AND  CHEST 

TRAUMA 

*  LOWER  EXTREMITY  TRAUMA 


INFORMATION 

AND 

MANAGEMENT 

RETRIEVAL 

SYSTEM 


PROGRAM  TESTING 

*  ABDOMINAL  PAIN 

*  CHEST  PAIN 

*  DENTAL  EMERGENCY 

*  PSYCHIATRIC  INTERVENTION 

*  PENETRATING  CHEST  AND 

ABDOMINAL  INJURIES 


INTEGRATION  OF  EXISTINg] 
PROPOSED  PROGRAMS  WITH 
i  EXISTING  |< 

I  MEDICAL  SUPPORT  j 

SOFTWARE 

( SAMS ,  ETC . )  _ I 


^  Currently  under  discussion  as  cooperative  effort  with  NHRC  and  APL 
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CHART  4 


BIOCHEMISTRY  OF  STRESS 
SPECIFIC  PROTEINS 
6.1 


CELLULAR  BIOENGINEERING 
APPLICATION  TO  HAZARDOUS 
6.1 


DEVELOPMENT  OF  ACOUSTIC 
HABITABILITY  STANDARDS  FOR 
ADVANCED  DESIGN  SONAR 
PLATFORMS 

6.3 

EFFECTS  OF  FIRE  GASES  ON 
CREW  MENTAL  ACUITY  AND 
PERFORMANCE 
6.3 

SUPPRESSION  OF  IMMUNE 
SYSTEM  FUNCTIONING  IN 
SUBMARINES 


EKG  EVALUATION  OF 
ARRYTHMIAS 


FY90  WCS?K  UNIT  LIST 


1498 

61153N  MR4101  001  5014 


TITLE 

Cell  culture  modellncf  of  brain 
associative 


63706N  M0095  005  5010  Sea  trials  for  ccnputer-based  medical 

diagnostic/patient  nenagement  system  for 
use  aboard  SSN/SSEN  submarines 


63713N  M0099  OlA  5012  Medical  probleoB  associated  with 

pressurized  submarine  rescue 

65856N  MOloO  001  5003  Enhanced  performance  with  visual  sonar 

dl^ays 


65856N  MOlOO  001  5001  AuditcaY  sonar 

63713N  MD099  OIC  Development  of  a  g^ieral  hearing*- 

ocnservaticn  standard  for  diving 
operations 


65856N  MOlOO  001 


Digital  signal  processing  for  auditory 
sonar 


REJMBURSABLES 

61153N  RR4209  001 
4424207 

VA  GAV600 (90) 5-88001 


Auditory  classification  based  on  the 
identifiability  of  ccnplex  stimulus 
features 

PsychoplYSical  procedures  for  auditory 
measures  with  nedve  subjects 
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II.  NEW  START  (A) 

A.  TITLB;  Auditory  classificaticn  of  satisr  signals 

B.  ITOF06ED  EI£21E2ir/TASK  TITIE:  6.2  Human  Factors 

Teciinology  Program 

C.  STATUS:  New  Start  (First  proposed  JY90)/TransitiOTi 

D.  FRDPOSED  START  DATE;  rY91 

E.  OBJEX:nVE:  To  erihanoe  classificatic^  of  transient  scalar 
signals. 

F.  RATICX'IAIE:  It  is  becxming  increasingly  iaportant  to 
classify  transient  scalar  signals.  Currently,  this  task  is 
best  performed  by  trained  lista:iers.  However,  a  trained 
listener  is  not  able  to  attend  simultaneously  to  the 
multiple  sources  of  scalar  informaticai  available  at  a  given 
mcnoent  in  time.  A  descaripticai  of  how  trained  listeners 
classify  scalar  signcils  could  be  used  to  develc^  algorithms 
for  cxmputer  recogniticai  of  these  sounds.  This  algorithm 
would  allow  a  more  cxaiplete  analysis  of  scalar  informaticai 
than  is  currently  possible.  Moreover,  the  limited  cperator 
time  acvallable  cxuld  be  used  for  listkiing  more  carefully  to 
the  most  important  signals.  Seveial  methcds  of  c^proaching 
this  problem  are  under  stu^,  but  ncaie  that  attempt  to  model 
the  mechanism  that  is  best  at  the  ta^  -  the  human  ear. 

The  proposed  work  would  address  three  guesticais  towards 
solving  the  problem  of  cletssifying  scalar  signals.  First, 
vhat  are  the  pero^itual  categories  used  by  listeners  and  hew 
reliably  (k>  listeners  use  these  cmtegcaries?  Secxaid,  hew  do 
these  categorizations  oenpare  with  those  used  by  algcarithms; 
can  those  categories  be  used  to  train  better  edgorithms? 
Third,  vMch  acxustic  features  ciefine  the  perceptual 
categi^ies? 

G.  TEX31NICAL  AFFRQACH:  NUSC  has  collec±ed  a  library  of 
transient  signals.  Trained  sonar  operators  will  be  asked  to 
listen  to  these  signeds  and  grcup  them  into  categories  of 
their  own  choosing.  Reliability  of  each  indiviciual's 
judgments  and  consistency  of  coategories  acnoss  listeners 
will  be  used  to  cSefine  meaningful  perceptual  categories. 
Subjects  will  also  rate  each  signal  along  a  binary  ciimension 
v^ch  is  currently  being  used  to  train  a  cenputer  algorithm. 
The  following  questions  will  be  answered:  l)  can  the 
perceptual  categories  be  used  to  predict:  the  rating 
judgmmits?,  2)  is  there  information  in  human  rating 
jucSgments  that  is  not  used  by  the  canputer  edgorithm?,  3}  6o 
the  perceptual  categories  oontedn  the  information  that  the 
exeputer  edgorithm  is  missing?,  and  4)  can  the  cxnputer 
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algorithm  psrfom  better  by  treiining  to  the  perc^itual 
categories? 

Attenpts  will  be  made  to  identic  ^lecific  acoustic  features 
which  define  the  pero^jtual  categories  and  rating  jxxSgments. 
The  features  used  by  current  algorithms  will  be  tested  as 
well  as  any  features  suggested  by  listening  to  the 
categories.  Prior  research  suggests  that  the  amplitude 
QTvelcpe  may  be  important;  classificaticmi  data  will  be 
collected  using  stimuli  with  only  the  signals'  envelopes 
preserved  to  determine  v^ch  categorizations  can  be  made 
losing  the  envelope.  A  second  possibilil^  is  to  use  an 
analysis/synthesis  technique  to  generate  a  modified  stimuli;is 
set  for  classificatioi.  This  technique  is  loKwn  to  produce 
perceptually  similar  stimuli,  but  with  simpler  stimuli.  It 
would  be  easier  to  identic  features  from  this  alternate 
signal  set.  Moreover,  these  signals  can  be  modified  to 
provide  tests  of  the  importance  of  certain  features. 

H.  EXPECTED  £{£)DUCrs/USEBS:  These  results  wculd  be  used  by 
NUSC  to  develop  classification  algorithms. 


I.  OIHER  CS^GANIZAnCN(S)  INVOLVED:  NOSC  and  SUBSOiOL 


J.  FUNDING  REQUIRED  BY  FTSCAL  YEftR: 

FY91 

($000) 

FY92 

FY93 

FY94 

In-House  Personnel/Overhead 

150 

155 

160 

165 

Ocntracts 

20 

20 

10 

5 

Equipment 

20 

20 

10 

5 

Supplies 

7 

7 

7 

7 

Travel 

3 

3 

3 

3 

Total 

200 

205 

190 

185 

K.  PERSONNEL  REQUIRED  BY  FISCAL  YEAR: 

FY91 

FY92 

FY93 

FY94 

Onboard  I&mpcMer  Available 

Military  Officers 

Military  Enlisted 

.2 

.2 

.2 

.2 

civilian 

.4 

.4 

.4 

.4 

Total 

.6 

.6 

.6 

.6 

Additional  Manpower  Required 

Military  Officers 

Military  Enlisted 

.2 

.2 

.2 

.2 

Civilian  08-180-11/12/13 

.4 

.4 

.4 

.4 

GS-1550 

.6 

.6 

.6 

.6 

GS-181-5/7/9 

.6 

.6 

.6 

.6 

Total 

1.8 

1.8 

1.8 

1.8 
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II.  NEW  STftE?IS  (B) 


A.  TrUE;  Auditory  detectability  of  signals  subject  to 
niaslcing 

B.  EROPOSED  ES^OGRAH  EUMENT/TASK  TITIE:  62758N  Performance 
Assessment/Enhanoer 

C.  SIMllB:  New  Start  (First  proposed  FYS?) 

D.  PROPOSED  SEART  DATE:  FY91 

E.  OBJECTIVE:  To  develop  an  algoritbin  to  predict  the 
detectability  of  sonar  signals  SDd  auditory  eilarms. 

F.  PATICNAIE:  A  variety  of  tasdcs  performed  by  naval 
perscxmel  require  that  auditory  signals  be  detectable  in 
adverse  acoustic  awironments.  Die  proposed  work  will 
^leciJ^  >hat  signal-to-noise  ratios  are  necessary  to 
achieve  detectability  as  influenced  by  the  spectral 
properties  of  the  signed,  and  the  extraneous  interfering 
stimuli.  Die  work  will  provide  useful  guidelines  to 
system  design  engineers  as  to  whether  the  signed.s  th^ 
are  dealing  with  are  detect^le  by  ear. 

Die  present  proposal  suggests  ^plications  to  two 
problems  of  inportance  for  the  submarine  forces.  Die 
first  problem  is  that  of  accurately  predicting  the 
detectability  of  auditory  soncir  signals.  Die 
i^iecification  of  such  detectability  levels,  also  known 
as  NRD  values,  is  of  tactical  value  in  determining 
aperati<xial  limits  of  the  sonar  equipment.  Diese  NRD 
values  are  currently  determined  in  at-sea  tri2d.s  and 
published  for  use  by  the  submarine  operational  forces. 
Direshold  values  obtained  from  at-sea  trials,  however, 
are  time-censuming  and  limited  in  their  ability  to 
recreate  a  variety  of  targets  and  background.  An 
alternative  is  to  use  a  predictive  model,  based  on 
scientific  data  on  auditory  performance,  that  specifies 
how  the  detectability  of  auditory  stimuli  depends  on 
^lectral  characteris^cs  of  the  signal  and  the 
background.  A  vedidated  model  of  detectabili^,  one 
that  is  found  to  predict  values  obtained  in  at-sea 
trials,  would  provide  an  inexpensive  and  more  accurate 
means  to  predict  detectability  in  the  variable  tactical 
settings  encountered  during  deployments.  Diis 
explication  can  also  include  the  determination  of  the 
detectability  of  own  ^lip.  In  addition,  a  model  of 
detectability  could  be  used  during  the  design  of  sonar 
systems  and  hull  sh^)es  to  esxiore  efficiency  of  various 
prcposals  prior  to  prototyping. 

A  second  explication  is  for  the  design  of  alarm  signals 
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in  ary  of  the  subnaarlne  cxapartments.  Depending  oi  the 
aocustic  envircment  in  the  cxapartxaent,  certain  alarm 
signals  may  be  none  or  less  effective.  The  work  will 
provide  guidance  for  constructing  alarm  signals  at 
decreased  levels  relative  to  cuinrait  levels.  A  decrease 
in  alarm  levels  can  increase  the  usage  of  these  warning 
devices  by  operators  since  lower  levels  are  less  aversive 
and  interfere  less  with  other  auditory  tasks. 

G.  TECHNICAL  AEBRQACH:  Dr.  Ray  Patterson  ftcm  the  MRC 
^plied  Psychology  Iftiit  in  Great  Britciin  has  develcped 
an  algorithm  to  predict  the  detectability  of  signals  in 
the  presence  of  interfering  stinuli,  and  has  develcped 
numerous  alarm  signals  based  on  the  predictions  of  his 
algorithm.  This  work  was  conducted  for  military 
e^lications,  primarily  to  address  problems  encxuntered 
by  helicopter  pilots.  The  c^proach  has  proved  extremely 
valuable  for  inproving  pilots'  perfbrmance  in  tactical 
settings  and  has  also  be^  extended  to  more  general 
settings,  such  as  hospitals.  Other  c^licaticns  are 
being  pursued  in  ccxijiinction  with  several  NATO 
countries,  including  Canada,  the  Netherlands,  and  ffest 
Germany.  Dr.  Patterson  has  ^pressed  interest  in 
working  with  our  laboratory  to  explore  ^plications  of 
interest  to  us. 

In  consultation  with  Dr.  Patterson,  we  will  ^ply  his 
algorithm  to  scxiar  signals  to  examine  how  well  the 
algorithm  estimates  the  threshold  NRD  V2dues  of  scxiar 
operators.  Since  it  is  not  necessary  for  Dr.  Patterscxi 
to  know  ^)ecifically  the  signal  ^)ectra,  there  will  be 
no  security  ooncems  eissociated  with  his  involvanent  in 
the  project.  Octparisons  will  be  made  between  the 
predicted  thresholds  and  those  obtained  in  at-sea  trials 
to  determine  the  range  of  eppLicability  of  the  model  to 
sonar  detection.  Shore-based  testing  may  be  used  to 
ocnplement  the  at-sea  data  and  to  modify  Patterson's 
algorithm  if  necessary.  The  primary  goeil  will  be  to 
develop  a  more  efficient  and  ocnprdiensive  method  to 
obtain  NRD  values  throu^  the  oonhination  of  an  efficient 
detection  estimation  algcmrithm  with  sip(^emental 
shoreHsased  testing.  If  successful,  a  seccxidary  goal 
will  be  to  iaplement  a  dynamic  estii^tion  method  to  be 
used  on-line  during  deploymaits  to  provide  the  submarine 
catmander  with  accurate  current  detection  ranges. 

An  additional  goal  is  to  develop  betb^  auditory  edarm 
signeds.  First,  suhnarine  personnel  will  be  interviewed 
to  identify  candidate  edam  signals  that  are  currently 
ineffective  or  annoying*  Sonar  operators  have  already 
indicated  fnnoblems  with  the  toipedo  alarm,  but  additional 
infraonation  will  be  gathered  on  the  use  of  alarms  outside 
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the  sGt^  shack.  Second,  background  noise  levels  will  be 
recorded  in  the  areas  in  vAiidi  the  alarm  is  to  be  used, 
and  a  signal  synthesized  that  is  e^:propriate  for  that 
background.  Finally,  the  resulting  alarm  signal  will  be 
ocopared  to  current  alarm  signals,  and  reccnmendations 
will  be  made  based  on  both  laboratory  and  cperatic^ied. 
evaluations. 

H.  EXPECTED  H^IXUCIS/DSERS :  The  validated  model  of 
auditory  detectability  in  noise  environments  can  be  used 
by  NUSC,  GCH5UBCCyE^-12,  and  the  operationzd  submarine 
forces  as  well  as  sc»ar  systan  designers  and  engineers 
performing  acoustic-qaieting  tasks. 

I.  OTHER  ORSVNIZATICNS  INVOLVED:  MRC  i^lied  Psychology 
lAiit  (Great  Britciin),  <XK5UBCeVR0N-12,  and  SSEP. 

J.  rUNDING  REQUIRED  m  FISCKL  YEftR:  ($000) 


FY91 

FY92 

FY93 

FY94 

In-^iouse  Persomel/Overhecid 

150 

165 

180 

195 

Q^itracts 

30 

30 

30 

30 

Autcmatic  Data  Processing 

10 

10 

20 

20 

Equ^ment  (task  funded) 

30 

30 

20 

10 

Miscellaneous 

10 

10 

10 

10 

Eguipnatt  (general  purpose) 

10 

10 

10 

10 

Hisoellaneous 

10 

10 

10 

10 

Military  Construction 

0 

0 

0 

0 

Special  Projects 

0 

0 

0 

0 

Grand  Total  250  265 

FGR5CNNEL  REQUIRED  EY  FISCAL  YEAR: 

280 

285 

Onboard  Manpower  Available 
for  this  Wcndc 

Military  Officer 

0 

0 

0 

0 

Military  Enlisted 

0 

0 

0 

0 

Civilian  (GS-  .8 

Additional  )&apower  Required 

.8 

.8 

.8 

for  this  Work 

Military  Officer 

0 

0 

0 

0 

Military  Ehlisted 

.4 

.4 

.4 

.4 

civilian 

GS-180/665-11/12/13 

.8 

.8 

.8 

.8 

GS-181-5/7/9 

.4 

.4 

.4 

.4 

Total  4 

>.4 

2.4 

2.4 

2.4 
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II.  NEW  SEVRES  (C) 


A.  TxTiE:  Biocheanistry  of  Stress  Proteins:  Toward 
PredictiGn  and  Protection  fxm  Hazards  of  Navy 
Operational  and  Environmentcil  Stressors 

B.  £K>F06ED  WDGBPIA  EUMENT/EVSK  TITIE: 
61153N/MR04120/MR0412002  (Clinical  Medical  Sciences) 

c.  SEVius:  mxsm  expansion 

D.  IWDPOSED  STfiRT  EftTE:  fY91  FERST  PROPOSED  lYSS 

E.  OBJECTIVE:  Investigate  the  nechanisan  of  action  and 
biochemistry  of  stress  proteins  that  are  elaborated  as  a 
re^xxise  to  Navy  operational  and  envircsiinental 
stressors. 

F.  RATIONALE:  Current  methods  for  the  evaluatioa  of  the 
effects  of  envircxiinerital  stressors  are  limited  the 
requirements  for  extensive  animal  and/or  human  studies, 
prolonged  ea^josure  periods,  insensitivity  of  results, 
indefinite  or  multiple  end  points  and  large  expensB  in 
laboratory  costs.  These  ei^ierimental  restrlcticns 
preclude  any  attempt  at  broad  plectrum  analysis, 
evaluation,  and  xmiderstanding  of  biological  and  chemical 
hazards  faced  in  military  environments.  A  new  research 
technology  vhich  can  provide  a  rspid,  sensitive 
methodology  for  studying  the  basic  oelliilar  mechanism  by 
\hich  biochemical  signals  and  toxic  materials  exert  Idieir 
effects  if  required  to  meet  this  need.  At  the  present 
time,  the  U.  S.  Ifeivy  does  not  possess  this  amiability. 

Mammalian  cells  subjected  to  a  variety  of  environmental 
stressors  such  as  heat  and  cold  shock,  glucose,  and 
oxygen  deprivation  respond  to  these  stressors  by 
inhibiting  the  i^nthesis  of  normal  proteins  and  begin 
synthesizing  a  subset  of  proteins  vhich  are  collectively 
called  "stress  proteins".  These  proteins  are 
evolutionarily  hic^y  ccnserved  and  are  found  in  lew 
amounts  in  non-stressed  cells.  The  principal  stress 
proteins  thus  far  elucidated  are  major  heat  shock 
proteins.  These  various  proteins  are  primarily 
cytoplasmic  and  nuclear/nucleolar  in  location  and  their 
genotypic  esq^ression  is  considered  to  be  a  function  of 
their  cellular  location*  The  principal  stress  proteins 
thus  far  described  are  observed  at  epproximately  28,  34, 
56,  70,  76,  89  ,  97,  110  and  170  KDa.  A  recent 
hyjxTthesis  has  been  proposed  which  postulates  a  specific 
physiological  role  for  stress  proteins  and  suggests  that 
these  proteins  edd  in  the  tran^xnrt  of  globular  proteins 
threu^  cellular  membrane  barriers. 
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Additional  studies  have  shewn  that  when  cells  are 
^^ne-stressed"  and  then  reexpoeed  a  stress  protein  (h^ 
70)  may  be  produced  to  protect  the  cells  from  further 
damage.  Oonseguently,  understanding  the  mechanism  of 
the  oelliilar  stress  response  will  provide  more 
^)ecificity  than  current  non-^ecific  indicators  of 
stress  such  as  catecholamines  and  corticosteriods. 

No  woidc  has  been  dene  investigating  the  role  of  stress 
proteins  in  diving  scen£urios.  Results  of  recent  wozic  at 
this  laboratory  in  developing  oxygen  tolerant  mainnalian 
cell  lines  as  a  model  of  oxidative  stress  has  led  to  the 
postulate  that  stress  proteins  may  be  elaborated  under 
conditions  of  hyperoxic  or  deoonpression  stress.  The 
program  proposed  will  establish  the  presence  of  these 
proteins  and  search  for  differences  in  patterns  with 
different  stressors.  The  identification  of  these  marters 
could  have  cpplicaticxi  in  screening  stressed  individuals, 
may  be  used  in  the  prediction  of  sustained  performance 
assessment,  and  may  lead  \altimately  to  producti<x\  of 
therepeutic  countermeasures  of  performance  decrement. 

G.  TEX31NICAL  AFPKACH:  The  first  two  years  of  this  three 
year  program  will  be  concerned  with  the  validation  of 
the  concept  of  stress  protein  elaboratioi  in  stressful 
oxidative  and  deoonpression  exposures  by  using  NSMRL 
developed  normal  and  oo^gen  resistant  aancaalian  cell 
lines,  standard  cell  assays  for  viability,  growth,  EtGV, 
and  protein  measures  will  be  used.  TWo-dimensional  gel 
electrophoresis  will  be  used  to  demonstrate  ^jbsets  of 
stress  proteins.  The  third  year  will  be  designed  to 
transition  work  to  6.2  Eiploratory  Development  by  using 
the  techniques  developed  in  the  first  two  years.  These 
tests  will  be  applied  to  (1)  human  fibroblasts,  vhich 
will  be  ojposed  to  in  vitro  conditions  of  oxidative  and 
deocepression  stress  and  (2)  red  blood  cells  obtedned 
from  Navy  divers  during  simulated  dives. 

H.  EXEBCIED  I«DDOCT(S)/USER(S) : 

1.  A  new  state  of  the  art  2pproach  will  be  developed  to 
predict,  assess,  and  treat  the  re^xxise  to  stress  in  U. 

S.  Navy  operational  environments. 

U5EBS:  Naval  mediccd.  ocanminity  to  add  in  diver  and 
submariner  health  and  safety,  deoenpression  procedures, 
and  to  maintadn  sustained  operations  in  routine  and 
^)ecial  warfare  operations. 

I.  OTHER  GRGANIZAnCNS  INVOU/ED:  This  program  will  use  the 
scientific  resources  of  both  Navy  laboratories  (NSHRL, 
NMRI)  and  outside  contractors  to  focus  on  methods  and 
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procedures  to  detect  stress  proteins  in  the  Navy  diving 
cxxmjnity.  ihe  results  of  this  research  has  c^lication 
-in  the  aiission  of  the  Special  Poroes,  Diving,  and  Medical 
occnunities. 


Funding  Required  ^  Fiscal  Year; 

FY91 

FY92 

FY93 

In-^iouse  Personnel/Overhead 

140 

145 

180 

Contracts 

10 

15 

10 

Automatic  Data  Processing 
Equipment  (Task  Funded) 

0 

0 

0 

GEL  Electbxphoresis 

8 

0 

0 

Subtotal 

158 

160 

90 

Ecjiipment  (General  Purpose) 

Miscellaneous 

10 

10 

10 

Liquid  Scintillation  Counter 

0 

40 

0 

Subtotal 

10 

50 

10 

Military  Construction 

0 

0 

0 

^jecial  Projects 

0 

0 

0 

Grand  Total  178 

Personnel  Required  by  Fiscal  Years; 

255 

200 

Oixard  Manpower  Avcdlable 

for  This  Work 

FY91 

FY92 

FY93 

Military  Officers  (total) 

.2 

.2 

.2 

Military  Enlisted 

.2 

.2 

.2 

Civilian  (total) 

2 

3 

2 

Additional  Manpower  Required 
for  This  Work 


Military  Offioer(s) 
Military  Service  Ctorps 
(2300/0840) 


Civilian  Tech  GS7-9 


.8 

.8 


.8 

.8 


.8 

.8 


II.  NEW  STAKTS  (D) 


A.  TITEE:  BIOKGICAL  EFFBdS  OF  TRANSMTITING  SONARS 

B.  PROPOSED  roOQ»M  ELFMENT/TASK  TIIIE:  63713N  M0099.01C 
Diver  Health  and  Safety 

C.  STATUS:  New  Start 

D.  PROPOSED  START  DATE:  F5f91  First  {^reposed  PYSS 

E.  Objective:  The  research  effort  will  examine  the  effects 
of  exposure  to  sonar  transmissions  emanating  frem  all 
active  soneirs  currently  in  \ise  as  well  as  those  to  be 
deployed  in  the  near  future  by  the  U.S.  Navy,  in  order  to 
develop  seife  >^ig«-annp  diving  standards  from  the  sonars. 

In  addition,  it  will  determine  the  nature  of  the 
bioHiazards  vhich  could  be  encountered  vhen  divers  are 
e^qxssed  to  the  sonar  transmissiens. 

F.  Rationale:  Currently  eoployed  transmitting  sonars 
aboard  Naval  vessels  vary  widely  in  their  output 
characteristics  and  intended  use.  Ultrasonic  sonars 
such  as  the  AN/SQQ-14,  AN/SQQ-30  dOti  AN/SQQ-32 
countermine  series  ar&  used  for  mine  detection  and 
dassificaticn,  \diereas  sonars  with  outputs  in  the 
audible  frequency  range  such  as  AN/SQS-23,  AN/SQ(5-26, 
AN/SQ3-53  and  AN/BQQ-5  are  used  for  Icxig  range  detection 
and  classification  of  sub-surface  vessel  activities.  The 
sonars  also  differ  in  their  transmitting  power  c^>ability 
as  well  as  employing  differing  operational  frequencies. 
Collectively,  the  transmitting  sonars  vised  by  Naval 
vessels  are  capable  of  injecting  signals  conposed  of  a 
myriad  of  combinations  of  amplitudes  and  fireguency 
components  into  their  aqueous  environs.  There  has  been 
little  investigati^  of  the  possible  haizardous  effects  of 
esposures  of  divers  to  these  sonar  transmissions. 

The  paucity  of  relevant  information  was  recognized  by 
NA^^flNENAROCM,  and  NSAP  was  requested  by  them  to  fund  a 
stuefy  at  providing  guidelines  oonoeming  safe 

diving  mine  hunting  sonars,  and  the 

potential  bichazards  associated  with  underwater  exposure 
of  ECX)  divers  to  ultrasonic  sonar  transmissions.  The 
NSAP  taskii^  was  given  to  NSMRL  (NSAP  Ta;^  a«4C-l-86, 

Safe  Diving  Distances) .  Research  ocenenoed  1  Od  86  and 
a  final  report  was  submitted  to  the  NSAP  office,  White 
Oak,  HD,  27  SEP  87.  Unfortunately,  Ihe  data  collected 
and  extrapolated  under  the  NSAP  tasking  only  begins  the 
process  of  elucidating  the  potential  bio-hazards 
associated  with  underwater  esposure  to  sonar 
transmissions. 
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The  NSAP  funded  research  oonoetned  itself  only  witdi 
ultrasonic  mine  hunting  sonars  vhich  operate  at  a  much 
hitler  range  of  frequencies  than  those  employed  by  more 
ccmacai  subhunt  sonars.  Also,  the  tasking  required  that 
we  determine  ccnservative  S2ife  diving  distance 
reocmnendatiois  as  they  ^ply  to  operaticxis.  Ihese 
operations  usually  take  place  at  considerable  distances 
from  the  transmitting  sonar  transducers,  with  esgxcsure 
time  limited  by  the  duration  of  the  mine  de-activaticn 
ta^.  The  ultrasonic  nature  of  the  countermine  warfare 
scnars  enabled  prudent  standards  for  es^iosure  limits  to 
be  determined  using  predictive  modeling  techniques. 

These  were  derived  from  extr^»laticns  from  the  vast 
library  of  information  oonceming  the  effects  of 
eogxisure  to  clinical  diagnostic  and  there^ieutic 
xiltrasound.  The  NSAP  work  provides  little  guidance 
directly  applicable  to  the  potentially  hazardous  effects 
of  underwater  ej^xcsures  to  hi^  amplitude  audible  (low) 
fre^aency  sonar  transmissions.  No  corresponding  data 
base  of  biomedical  effects  at  these  relatively  low 
frequencies  exists  s^aart  from  that  concerned  with 
hearing  conservation.  Finally,  even  for  ultrasonic 
sonars,  our  direct  work  yielded  little  information  or 
predictive  guidance  coxeming  the  possible  bio-effects 
from  an  additive  effect  of  r^ieated  acute  or  continuous 
chronic  hi^  anplitude  ensonification,  or  from  possible 
interactions  between  ensonification  and  the  changing 
levels  of  gas  saturation  vhich  would  be  anticipated  in 
ascending  or  descending  divers. 

As  long  as  divers  are  presented  in  the  water  when  active 
sonar  is  in  use  there  is  a  cause  for  cxxncem  for  their 
safety  and  well  being.  These  concerns  extend  beyond  ECO 
divers  to  other  military  divers  working  in  areas  vhere 
sonar  is  in  use,  or  where  tests  are  being  conducted. 
Additicnedly,  the  Ifetvy  must  also  be  concerned  for  the 
safety  of  civilian  ^xnrt  or  salvage  divers  viho  may  be 
inadvertently  subjected  to  hi^  power  active  sonar 
ensonification.  The  answers  to  the  questions 
encompassing  diver  safety  in  waters  vhere  active  sonar  is 
in  use  are  of  such  paramount  and  universal  importance 
that  it  is  surprising  to  find  such  a  scarcity  of  relevant 
information. 

6.  Technical  ^proach:  In  g^ieral,  two  main  systematic 
epproaches  vdJJ.  be  used.  One  aiproach,  using  human 
<Uver  subjects,  will  focus  on  the  effects  of  acute  sonar 
ensonification  and  the  ensuing  degree  of  threat  to  Navy 
and  civilian  divers.  This  research  will  be  primarily 
directed  toward  eliicidaticn  of  the  biological  risks  \^ch 
are  anticipated  as  a  matter  of  standard  operating 
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procedures  eind  vdll  cuiswer  questicxis  that  directly 
coticem  diver  health  and  mission  readiness.  The  second 
approach  will  focus  on  the  assessmait  of  bio-effects 
produced  by  acute,  r^)eated  acute  and  chronic  hi^ 
anplitude  ensonification  of  laboratory  ^)ecimens 
including  animal  -derived  tissue  and  blood  sanples  as 
well  as  cultured  cell  specimens.  Khile  the  first 
cpproach  will  yield  espedient  answers  to  questions 
concerning  safe  diving  practices  in  t^ical  operating 
scenarios,  the  tissue  and  cellvilar  experimentation  will 
allow  us  to  determine  the  predicted  absolute  limits  at 
\^ch  hazardous  bioeffects  of  sonar  ensonification  would 
be  anticipated. 

Ihe  technique  to  be  used  for  assessing  the  damaging 
potential  of  scnar  ensonification  on  human  divers  will 
esiploy  standard  hearing  CGnservaticn  methodology,  and 
stress  telemetric  techniques.  Becaixse  the  cochlea  is 
believed  to  be  the  most  sensitive  organ  to  hi^ 
amplitude  vibration,  an  assessment  of  Idxe  predictive 
indices  of  hearing  loss  by  underwater  sonar  stimulation 
is  probably  the  most  sensitive  and  conservative  mectsure 
of  physiological  damage  possible.  In  the  hearing 
conservation  studies,  divers  will  be  exposed  to  scnar 
frequency  stimulation  at  reversed-incremental  distances 
from  the  source  transducers  at  varying  depths. 

Testp(»rary  auditory  threshold  shifts  will  be  ccnpared  to 
those  obtained  at  1  AIM  air  to  determine  if  damage  risk 
criteria  cbtained  at  1  AIM  also  hold  true  for  submerged 
divers.  In  other  eoperiments  divers  will  be 
teleroetrically  monitored  for  changes  in  re^iration, 
heart-rate,  blood  pressure  and  changes  in  blood  oxQngen 
saturation  as  a  measure  of  stress  as  a  function  of 
distance  ftom  outputing  sonar  transducers. 

Additionally,  blood  and  urine  samples  will  be  chemically 
analyzed  fra:  catecholamines  and  ottier  stress  related 
neurohumors.  Finally,  the  results  of  these  experiments 
will  be  analyzed  and  integrated  in  order  to  establish 
conservative  seife  diving  guidelines  for  general 
operational  use. 

In  order  to  develop  an  understanding  of  the 
relationships  between  underwater  acoustic  exposure 
conditions  and  the  production  of  physiological  damage 
it  is  necessary  to  use  small,  eppropriate  and  easily 
maintained  ^xecimens  vhich  can  be  subjected  to 
ensonification  levels  hi^  to  produce  biological 

effects  and  damage.  Biological  effects  will  be  2issessed 
as  a  function  of  frequency  and  amplitude  of  the 
ensoni^ing  stimulus  as  well  as  the  degree  of  gas 
saturation  induced  by  fluctuating  atmio^ixeric 
pressure.  These  studies  will  be  conducted  so  as  to 
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allov  the  investigaticn  of  both  the  primary  effects  of 
the  frequency  of  the  stinulatiGn,  its  amplitude^  and  the 
equivalent  atmospheric  pressure  of  the  medium  as  well 
as  the  interactions  amcng  the  three  variables.  All 
enscnification  exposures  will  be  conducted  iising  a 
portable  ^isonification  bioeffects  testing  facility 
which  will  eillcw  manipulation  of  stimulation  frequency 
and  anplitude,  and  which  can  be  ported  into  a  hyperbaric 
chamber  for  control  of  atmospheric  pressure.  Following 
the  sonic  eoposures  we  will  examine  the  preparations  for 
disnptions  or  damage  \hich  may  have  been  caused  by 
aocustic  stressors  (e.g. ,  transient  cavitation,  acoustic 
microstreaming,  rectified  diffusion,  etc)  using  electrcan 
microsocpic  and  other  ultrastructural  aneaysis  techniques 
as  well  as  tests  of  physiological  functioning  developed 
at  this  laboratory. 


H.  EXPEX:TED  FKWJCT  USERS;  NAVSOPDIVE, 

NAVSPECNAR, 

NAVMINEWRRtXM,  SUBEANT,  SUBPAC,  NMIGPAC, 

NAVSEA 

OOC, 

CNSP,  and  NAVMEDOCM. 

I.  OTHER  CKGANIZATIONS  INVOLVED:  None 

J.  FUNDING  REQUIRED  BY  FISC3iL  YEAR: 

FY91 

FY92 

FY93 

FY94 

FY95 

In-House  Personnel/Overhead 

190 

200 

260 

275 

290 

Contracts  * 

220 

160 

105 

70 

70 

Automatic  Data  Processing 

50 

30 

10 

10 

10 

Equipnent  ** 

175 

75 

20 

20 

20 

Supplies 

10 

15 

15 

15 

15 

Travel  (Data  Collection) 

25 

40 

10 

10 

10 

Travel  (Consultants) 

10 

10 

10 

10 

10 

Travel  (Subjects) 

10 

10 

0 

0 

0 

Ensonification  laboratoiry 

50 

25 

10 

10 

10 

GRAND  TOTAL 

740 

565 

440 

420 

435 

*  Contracts 

Acoustic  Attenuation  Modeling 

110 

Accustic  Attenuation  Ocnputer 

0 

50 

Transducer  Development 

80 

40 

35 

Electron  Microeocpy 

10 

20 

20 

20 

20 

External  Pathology 

0 

10 

20 

20 

20 

Animal  Services 

20 

20 

20 

20 

20 

Consultants 

0 

10 

10 

10 

10 

**  Equipooent 

Telemetry  i^paratus  (5X) 

100 

Ensonification  Laboratory . 

50 

50 

20 


General  Purpose  25  25  20  20  20 


K.  F^PS(»0IEL  RBQCJIPED  SV  FISCAL  VEAR 


FY91 

EY92 

FY93 

FY94 

Fy95 

Onboard  ManpcMer  Available 
for  the  work 

Military  Officer  Total  0 

0 

0 

0 

0 

Military  Enlisted  Total  1.6 

1.6 

1.6 

1.6 

1.6 

Civilian  1.2 

1.2 

1.2 

1.2 

1.2 

Additicsial  Marpcwer  Resources 

Civilian  Professional  (GS13/14)  .8 

.8 

.8 

.8 

.8 
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II.  NEW  STARES  (E) 

A.  TITEE:  Ocnpariscn  of  operabllil^  of  different  joy-sticks 
and  track-^aalls  to  be  considered  for  xise  with  the  visual 
du^ays  being  developed  for  the  non-^ienetrating 
periscope. 

B.  HORDSED  PROGRAM  EIPMEWr/TASK  TITLE:  65856N  MOlOO.OOl 
Biomedical  Si^iport  fcnr  Submarine  Systems 

C.  NEW  START 

D.  PROPOSED  STARE  DATE:  PYSl 

E.  OBJECTIVE:  To  compare  the  ease  of  operation  of  the 
large  selectic»  of  joy-sticks  and  trackHaalls  available 
for  use  in  conjunction  with  the  visual  di^lays  being 
considered  for  use  with  the  ncn-^ienetrating  periscope. 

F.  RAncNAIE:  The  new  non-penetrating  periscope  will  be 

operated  by  observing  CRT  displays  rather  than  simply 
looking  throu^  the  periscope  optics.  A  wide  variety  of 
functions  will  be  available  to  the  periscope  operator, 
many  of  will  involve  manipulations  with  a  joy¬ 

stick  or  track'^Dall.  Eleven  such  joysticks  were 
dencnstrated  to  the  committee  set  vp  to  develop  the 
periscope.  Ihe  different  joy-sticks  have  much  different 
human  factors  characteristics  —  the  pressure  required, 
the  excursion  of  the  cursor  in  r^ionse  to  a  given 
movement  of  the  stick,  the  movements  required  for 
diagonal  movement  of  the  cursor,  etc.  Operators  will 
manipulate  the  oonbrol  stick  for  long  periods  of  time. 
Yet,  the  degree  of  control  and  the  amount  of  fatigue 
produced  by  each  stick  has  not  been  measured. 

G.  TECHNICAL  APEROACH:  Subjects  will  view  CRT  di^lays 
requiring  ^lecific  cursor  adjustments  such  as  would  be 
required  to  lock  on  and  track  a  target  thrcu^  a 
perisocpe.  Their  accuracy  and  error-rate  will  be 
measured  for  periods  of  time  equivalent  to  that  engaged 
in  by  cperators  on  the  submarine.  Subjects  will 
manipulate  edl  the  sticks  being  considered  for  \xse  in 
counterbalanced  order  and  will  rate  the  degree  of 
fatigue  at  the  end  of  each  session.  Both  their 
obje^ve  performanoe  and  ratings  of  fatigue  will  be 
ccnpared  for  the  different  joy-sticks  and  tracJddalls. 

H.  EXFEdED  ERCXDUdS/USERS:  The  optimal  jcy-stick  could  be 
inoorporated  by  the  periscope  designers. 

I.  OmER  CRGANIZATIONS  INVOICED:  NOne 
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J.  RINDING  RBQOIEED  BY  FESOU^  YEAR:  ($000) 

FY91 

In-Hcuse  Personnel/Overhead  120 

Contracts  0 

Autanatic  Data  Processing  0 

Equipment  10 

Miscellaneous  2 

Military  Oonstructioi  0 

SpecicLl  Projects  0 

Total  132 

K.  PERSONNEL  REQUIRED  BY  FISCAL  YEAR: 

Onboard  Manpower  Available 

Military  Officer  0 

Military  Enlisted  0 

Civilian  ,9 

Additional  Ifenpower  Required 

Civilian  .  6 

Total  1.5 
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II.  NEW  TASKS  (F) 


A.  TITIE:  Develcpcnent  of  acoustic  habitability  standards 
for  advanced  design  active  sonar  platforms 

B.  H^FOSED  ELFMEmyTASK  TITIE:  Nev  Start  FE 

63706N  (Fleet  Occx^tional  Heeilth  Standards) 

C.  STAIUS:  New  Ta^  First  Proposed  1985 

D.  ERDPOSED  START  DATE;  Fy91 

E.  OBJECTIVE:  Prevention  of  hearing  loss  in  Naval 
crewmeanbers  aboard  vessels  equipped  vdth  active  sonars 
thrcuc^  the  development  of  noise  level  criteria  for 
berthing  ^aces  v^ch  will  permit  recovery  from  noise 
induced  auditory  threshold  shifts  incurred  v4iile  on  duty 
eind  prevent  degraded  performance  cn  aural  tasks. 

F.  RATICNAIE:  Ihe  SSN-21  is  being  built  and  other  advanced 
cono^>ts  in  suknarine  warfare  are  being  implemented.  In 
addition,  surface  vessels  are  being  equipped  with 
advanced  sonars  that  have  the  potential  for  ensc^fying 
shipboard  spaces.  Ihese  developments  raise  concerns 
related  to  acoustic  habitability  of  ^>aoes  aboard  those 
platforms.  Among  the  questions  that  have  been  raised 
are  vdiat  ambient  noise  levels  are  appropriate  for 
berthing  spaces  to  1)  prevent  noise-induced  hearing  loss 
due  to  ships'  sonar  operations,  2)  to  permit  recovery 
from  noise-induced  tenporary  hiring  loss  incurred  vMle 
on  watch  (as  in  the  engineering  ^aoes) ,  and  3)  to  avoid 
degrading  crew  performance  on  auditory  tasks  (as  scnar 
operation) . 

last  efforts  to  establish  berthing-^ace  noise 
criteria  have  been  less  than  systematic.  The  major 
guidance  formerly  available  was  a  NAVSEA  document 
entitled  "Specifications  for  Ships"  v^ch  has  since  been 
withdrawn  by  NAVSEA  several  years  ago,  but  has  not,  as 
yet,  be^  replaced.  Ihat  guide  was  assembled  on  the 
basis  of  reviews  of  Idle  then  extant  literature  and 
cionsultations  with  national  eiqierts  including 
representatives  of  all  major  Naval  Laboratories, 
i^iecificaticns  for  Ships  did  not  envision  more  recent 
developments  in  sukXDarine  design  and  submarine  tactics. 
These  later  develcpnents  produced  hic^ier  than 
anticipated  intermittent  sound  levels  in  berthing  i^iaces 
aboard  attack  class  submarines.  In  the  early  1970s, 
NSMRL  and  NOSC  were  tasked  to  develop  habitability 
standards  for  the  688  class  and  succeeded  in 
establishing  permissible  exposure  levels  for  around-the- 
clock  esgnsure  for  periods  of  vp  to  30  days. 
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That  work,  however,  did  not  take  several  in|X3rtant 
factors  into  ocnsideration.  For  exanple,  althou^  the 
NSNRL  e^iperiments  investigated  the  effects  of  such 
expoeuxe  on  scxiar  operator  p^rfomanoe  (no  decresnents  in 
performance  found) ,  no  control  conditions  were  run. 
Di  fact,  debits  the  presence  of  around-the-clock 
intermittent  noise  at  sound  pressure  levels  19  to  85  dB 
(referenced  to  20  xoicroFascals) ,  both  naive  scalar  watch 
standers  (trainees)  and  e}^)erienioed  sonarmen  continued 
to  show  improved  performance  on  a  simulated  sonar 
listening  ta^  throu^bout  the  30-day  esqxasure  period. 
Hcwsver,  without  a  nan-noise-e}^>osed  control  group,  it 
remains  uncertain  that  performance  had  improved  to  the 
maximum  extent  possible.  Also,  during  that  e^q^eriment, 
the  sound  of  interest  was  the  only  intense  noise  to 
vhioh  the  subjects  were  exposed.  That  is,  the  situation 
of  an  engineman  is  exposed  to  much  hi^ier  sound 
levels  '(lAiile  on  watch  was  not  considered.  If  engine 
room  watch  standers  had  incurred  temporary  threshold 
shifts  vhile  on  watch,  it  is  questionable  that  they 
would  have  recovered  if  berthed  in  a  space  subject  to 
intermitted  around-the-clock  noise  levels  of  85  dB. 

In  short,  vhile  the  NSMRL  and  N06C  studies  showed 
that  temporary  threshold  shifts  would  not  grow  beyond 
insignificant  levels  from  chronic  exposure  to  noise 
levels  esperienced  in  berthing  ^aces  aboard  688  class 
boats,  those  experiments  did  not  show  that  those  levels 
were  sufficiently  lew  to  prevent  interferenoe  with  the 
ability  of  sonar  eperators  to  perform  optimally  or  to 
permit  enginemen  to  recover  from  other  noise  exposure. 

In  addition,  the  results  of  those  studies  are  not 
generalizable  to  other  stiinul\]s  conditions  (different 
^)ectra  or  hi^ier  duty  cycles)  than  were  employed  in 
those  esperiments.  The  situation  for  SSN-21  and  certain 
surface  vessels  equipped  with  advanced  sonars  will  be 
sufficiently  different  frem  the  688  class,  both  in  the 
ftec^iaxsies  and  the  duty  cycles  that  are  expected  to 
exist,  that  prec^ctions  of  acceptable  levels  cennot  be 
made  on  the  basis  of  prior  research. 

De^ite  many  years  of  research  on  the  tcpic,  there 
remains  ocnsld^sble  delate  in  the  literature  as  to  vhat 
censtitutes  effective  quiet  for  purposes  of  recovery 
from  noise-induoed  temporaiy  threshold  shifts.  It  is 
strongly  su^)ected,  however,  that  chronic  tempraiary 
threshold  shifts  eventuate  in  permanent  hearij^  damage. 
Thus,  if  temporary  threshold  shifts  vAiich  exist  from 
noise  experienced  vdiile  on  duty  are  not  p^mitted  to 
dissipate  because  of  @ooesslve  noise  levels  in  off-duty 
spaces,  sane  permanent  hearing  loss  may  be  expected  to 
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develop.  Yet,  there  is  no  cxxisensus  among  scientists 
ocnoeming  hew  quiet  is  (^et.  From  prior  e}q)erienoe, 
it  is  known  that  ambient  levels  as  lew  as  55  to  65  dB 
that  are  thou^t  by  many  to  censtitute  "q^det”  are 
eccncmically  and  operationally  unfeasible  for  many 
shipboard  ^>aoes.  'Bius,  one  cannot  look  to  the  existing 
literature  for  a  solution  to  the  present  problem. 

G.  TECHNICAL  APEHQACH:  Specifications  will  be  drawn  for 
^)ectral  and  duty  cycle  conditions  esqpected  to  prevail 
on  SSN-*21  boats  and  other  sonar  platforms  in 
consultation  with  program  managers  within  NAVSEA.  Some 
of  that  information  is  classified,  hence  some  of  the 
research  done  under  this  task  will  also  be  classified. 

Of  particular  interest  will  be  identification  of 
machinery  noise  ^ectra  to  which  enginemen  are  ejqected 
to  be  e^qxeed,  identification  of  auditory  tasks  vhich 
sonar  watch  standers  will  be  expected  to  perform,  and 
other  parameters  having  a  bearing  on  eaqected  noise 
spectra  within  berthing  spaces.  Hiis  effort  will  result 
in  definition  of  the  parameters  to  be  employed  in  the 
experiments  described  below.  Series  of  experiments  will 
then  be  done  in  vhich  the  effects  of  various  levels  of 
the  ambient  noise  of  interest  will  be  measured. 

Series  I.  Effects  of  ambient  noise  in  non-dutv  spaces 
CTi  recovery  from  noise-induced  temporary  hearing  loss. 

A.  Onerweek  simulated  cruise,  ^=^24  in  four  groups 
of  N=6.  Subjects  will  be  exposed  to  broad  band  noise 
(simulated  engine  room  noise)  for  six  hours.  Asbient 
noise  levels  during  a  twelve-hour  recovery  period  will 
be  varied  across  groeps  from  55  dB  to  85  dB  in  t^  dB 
st^xs.  Spectra  of  the  fatigue  inducing  and  ambient 
(recovery  space)  noise  will  be  as  defined  in 
consultation  with  NAVSEA.  Dxrou^xxut  the  experimmnt, 
subjects  will  perform  other  tasks  in  a  simulation  of  a 
nonnal  cruise. 

B.  One-month  simulated  cruise.  This  will  be 
essentially  an  extended  version  of  experiment  I.A. 
Anbient  noise  levels  will  be  the  maximum  level  found  not 
to  interfere  with  recovery  aand/ar  an  additioned  level 
from  five  to  tmi  dB  lower. 

Series  II.  Effects  of  anbient  noise  in  non-dutv  spaces 
on  aural  performance  of  sonar  operators. 

A.  and  B.  These  experiments  will  follow  the 
paradigm  above  execept  that  on-<hity  time  will  be  spent  on 
simulated  sonar  watches.  Sonar  operators  of  various 
skill  levels  will  be  the  subjects. 
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H.  EXFE}CrED  E34D  FR^UCXS/USEIRS:  13)e  end  products  will  be 
.^jecifications  for  off-duty  ambient  sound  levels  for 
eriginesnen  and  sonar  operators.  Users;  NAVSEA  5aj, 
NAVMEDOCM. 

I.  OIHER  CRGANIZATICNS  INVOLVED;  None. 

J.  FUNDING  REQUIRED  BY  FISCAL  YEAR;  ($000) 


FY91 

FY92 

FY93 

In-fiouse  Personnel/Overhead 

150 

160 

165 

Ocntracts 

0 

0 

0 

Autcniatic  Data  Processing 

0 

10 

15 

Eguipnent  (Task-funded); 

Sound  generation  syst^ 

80 

40 

0 

Task  simulation  equipment 

60 

20 

0 

Subtotal 

290 

230 

180 

Eguipooent  (General  Purpose) ; 
Ocnputer  control  spparatus 

120 

60 

0 

Subtotal 

120 

60 

0 

Military  Construction; 
Modifications  to  Sound  Suite 

50 

40 

0 

Special  Projects 

0 

0 

0 

Grand  Toted 

360 

330 

180 

FERSCNNEL  REQUIRED  BY  FTSCAL  YEAR; 

FY91 

FY92 

FY93 

Military  Officer  Total 

1 

1 

1 

Military  Enlisted 

3 

3 

3 

Civilian 

3 

3 

3 

Additional  F&upcwer  Required 
for  this  Work 

Psychologist  (GS-180-11) 

1 

1 

1 

Research  Assistant  (GS-181-5) 

1 

1 

1 

Tot2d 

2 

2 

2 
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II.  NEXf  SI»BTS  (G) 


A.  TITLE:  Effect  of  color-ooded  CRT  di^lays  in  the 
control  roan  on  the  nl^t  vision  of  the  periscope 
operator. 

B.  ITOFOSED  EIE24EI1T/TASK  TITL£:  65856N  MOlOO.OOl 

Biomedical  Si;pport  for  Suhnarine  Systems 

C.  NEW  START 

D.  ERDPOSED  START  CATE:  FY91 

E.  OBJECTIVE:  To  measure  the  degree  of  degradaticn  of  dark 
adc$±ation  in  the  periscope  operator  caused  by  the 
presence  of  color~coded  CRT  displays  in  the  control  roctn 
and  to  test  soluticns  to  the  problem. 

F.  RATICSIAIE:  An  increasing  nunber  of  color-ooded  CRT 
displays  will  soon  be  found  on  submarines.  Those  in  the 
control  room  will  be  significantly  bri^ter  than  the 
black-and-vM-te  di^lays  they  will  replace.  The  latter 
can  be  dinmed  to  a  considerable  extent  and  still  present 
their  information  to  the  operator.  Oolax>ooded  di^lays 
cannot  be  dinmed  too  much  without  losing  the  color  and 
with  it  the  informaticxi  that  the  colors  convey.  The 
bri^ter  displays  will  produce  considerably  more  li^t  in 
the  control  room  vM.ch  is  typically  "rigged  for  black" 
vdien  the  submarine  is  at  periscope  depth  at  ni^t.  The 
extent  to  \idiidi  such  CRTs  will  2iffect  the  dark  adaptation 
of  the  crew —  particularly  the  periscope  cperator — should 
be  determined.  We  propose  to  measure  the  effects  on 
ni^t  vision  sensitivity  of  having  to  work  in  a 
compartment  with  various  nunbers  of  CRTs  with  colored 
simulated  sonar  displays.  The  ^ctait  to  vhich  they  can 
be  dinmed  will  be  determined  and  then  their  effect  on 
ni^t  vision  will  be  measured  as  a  function  of  the  nunber 
and  size  of  the  dij^>lays.  If,  as  e)q)ected,  ni^t-^isicn 
is  degraded,  solutions  to  this  problem  will  be  tested. 

G.  TECHNIC!AL  AFIRJACH:  The  nl^it  vision  threshold  will  be 
(tet-oyminori  for  each  subject.  The  subject  will  then  be 
exposed  to  a  compartment  oontsdning  OQlca>ooded  CRTs 
after  vhich  his  ni^t  vision  sensitivity  will  agadn  be 
measured.  Gn  successive  eo^xssures  the  nunber,  size,  and 
bri^itness  of  the  CRTs  will  be  systanaticeaiy  varied,  as 
will  the  duration  of  the  exposure,  and  the  subject's 
saisitivity  will  be  compared  to  its  initial  state  in  each 
case. 

H.  EXEEdED  ERXXXnS/USERS:  The  lowest  bri^itness  of  the 
various  displays  \iMch  still  convey  the  necessary 
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infomation  will  be  determined.  The  effect  on  ni^t 
ylsicn  of  these  displays  will  be  measured  for  the 
various  ej^xssure  times  and  nunber  and  sizes  of  the 
di^lays.  Designers  and  periscope  operators  will  know 
the  effects  of  placing  color^^xxied  di^lays  in  the 
control  room. 

I.  OTHER  C»GANIZATIONS  INVOLVED:  None. 

J.  FUNDING  REQUIBED  BY  FlSOd.  YEAR:  ($000) 


FY91 

FY92 

FY93 

In-4iouse  Perscamel/Overhead 

148 

152 

158 

Contracts 

1 

1 

1 

Automatic  Data  Processing 

0 

0 

0 

Equipment  (task  funded) 

10 

5 

0 

Miscellaneous 

10 

10 

10 

Military  Oonstructiai 

0 

0 

0 

Special  Projects 

0 

0 

0 

Total  169 

PERSONNEL  REQUIRED  BY  FISCAL  YEAR: 

168 

169 

Onboard  Manpower  Available 
for  this  work 

Military  Officer 

0 

0 

0 

Military  Enlisted 

.8 

.8 

.8 

civilian  (GS-180-13) 

.2 

.2 

.2 

(GS-0856-11) 

.1 

.1 

.1 

(W3-4714-14) 

.1 

.1 

.1 

Additional  Harpower  Required 
for  this  work  . 

Civilian  (GS-180-11) 

.8 

.8 

.8 

(GS-180-5) 

.8 

.8 

.8 

Total 

2.8 

2.8 

2.8 
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II.  NEW  STARES  (H) 

A.  TITIE:  EEQS  Evaluation  of  ArEtythmias 

B.  HVDPOSED  UROGRAM  EIIMEWT/IASK  TITIE: 

C.  STATUS:  New  Start  (First  proposed  F5f88) 

D.  FRDPOSED  START  DATE:  FYSl 

E.  OBJECTIVE:  To  determine  if  hi^-resolution  ER3  will 
detect  and  effectively  evaluate  arrhythmias, 
atrio-^ventricular  dissociation,  and  syncope. 

F.  RAnCNAIE:  The  occurrence  of  half  a  million  cases  of 
sudden  cardiac  deaths  each  year  has  stimulated  the 
search  for  clinically  significant  informaticxi  regarding 
the  ccxiductian  system,  electrical  instability,  and  the 
effectiveness  of  ther^iy.  However,  Holter  mmiitoring, 
escercise  testing,  and  progranmed  electrical  ri^t 
ventricular  stimulatiai  do  not  reliably  predict  syncopal 
attacks  or  sudden  arrhythmic  cardiac  death. 

Histopathologic  studies  suggest  that  ccnplete 
atrio-^ventricular  (AV)  block  usually  reflects  disease  of 
the  ccnducticn  sysl^  rather  than  the  AV  node.  Various 
patterns  of  bundle  branch  block  are  known  to  precede  the 
development  of  AV  block.  But,  during  the  late  1970s 
there  was  disagreement  as  to  whether  or  not  a  prolonged 
H-V  interval  correlated  with  a  hi^  risk  of  development 
of  AV  block,  as  prcposed  by  several  investigators. 
Hcwever,  the  consensus  seems  to  be  that  a  prolonged  H-V 
Interval  in  the  setting  of  a  new  bundle  branch  following 
an  acute  syocardial  infarction  may  help  in  identi^ing 
those  patients  are  at  an  increased  risk  of  developing 
third  degree  AV  block. 

In  the  past,  electrophysiologic  studies  have  had  to  be 
performed  in  ^)eci2d.ly  equipped  laboratories.  The 
studies  retiuired  2-4  hours  to  perform.  Four  trained 
technicians  were  often  required.  Intracardiac 
electrograms  Ibnom  the  richt  atrium.  His  bundle  region, 
and  ri^it  ventricle  mi^it  be  required.  Four  or  more 
simultaneous  catheters  may  be  required.  The  cost  has 
beat  estimated  at  $15,000  per  patiait.  These 
electrcphysiological  studies,  thus,  are  time-consuming, 
eaqiaisive,  and  not  readily  available. 

Nbninvasive  alternatives  would  be  very  useful.  New 
signal-averaging  neuroelectric  techniques  are  c£^>able  of 
measuring  the  microvoltage  electrical  activity  of  the 
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Hls-£\irkinje  system  at  the  surfaoe  of  the  bcx^. 

Althcuc^  His-Puikinje  £33!^  are  new  detectable,  the 
clinical  sigruficanoe  of  the  detectable  changes  remains 
to  be  determined.  But  there  is  preliminary  evidence 
that  the  duration  of  the  cenplex  is  significantly 
lc»iger  in  patients  with  ventricular  late  potentials 
(VIP)  than  in  those  without  VCP.  Delayed  depolarizaticn 
may  indicate  an  increased  risk  of  arrhythmia,  and  the 
long  QfT  syndreme  may  indicate  a  risk  of  torsades  de 
pointes  tachycardias  and  sudden  death.  An  analysis  of 
the  EK3  using  signal  averaging  and  spectrum  analysis  may 
detect  microvolt  changes  that  correlate  with  these  risks. 
If  so,  this  wculd  constitute  a  quick,  inexpensive,  and 
non-invasive  procedure  for  identifying  individuals  with 
these  risks. 

Finally,  in  future  years,  an  attenpt  wculd  be  made  to 
identify  those  individuals  vho  have  not  had  a  cardiac 
event  but  who  are  at  risk  for  electrical  dissociation. 
Ihis  would  be  of  inportanoe  in  screening  Naval  recruits. 


G.  TECHNICAL  APn^QACH:  EKGs  would  be  obtained  frem  one  to 
two-hundred  patients  in  cardiac  care  units.  Ihe  t^ies 
of  these  recordings  would  be  subjected  to  a  plectrum 
analysis  to  determine  vho  exdubits  an  after-potential 
and  vho  does  not.  After  six  months  to  a  year,  a 
follow-ip  of  the  patients  would  be  conducted  to 
determine  morbidity  and  mortcility  rates  of  the  two 
groeps.  This  would  determine  vhether  or  not  the 
I»:esenoe  of  the  cifterpotential  correlates  with 
additional  ri^. 

H.  EXPECTED  FKXXXTS/DSERS:  A  non-invasive  method  of 
piedicting  idiich  patients  are  susceptible  to 
atrio-^ventricular  block  which  could  be  used  by  all  Naval 
Ho^itals,  and  would  have  hi^  civilian  application. 


I.  OflHER  C6GANIZA!nONS  INVOLVED:  This  proposal  is  feasible 
if  oondvinted  as  a  joint  laboratory  and  cliniced. 
investigative  program  at  Naval  and  civilian  hoepited.s. 


lUMDINGS  RBQ[]IRED  Bi  FISCAL  YEKRi 

FY91 

($000) 

Fy92 

IY93 

In-ix3use  personnel/overhead 

53 

54 

55 

Contracts 

50 

50 

50 

Autcnatic  Data  Processing 

0 

0 

0 

Eguipciait 

0 

0 

0 

Miscellaneous 

10 

10 

2 
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0 


0 


0 


K. 


Military  OcrjstnK±i<ai 

Total  113  114  107 

m^SCMNEL  BBQDIRED  EY  FISC3UJ  YEAR 

FY91  FY92  FY93 


Onboard  Marpower  avciilable 

.1  .1 

.4  .4 

.4  .4 


Military  Officers  ,1 
Military  Enlisted  .4 
Civilian  (GS-180-13)  .4 


Additicnal  Marpower  Required 
Civilian  0  0 

Total  .9  .9 


0 

.9 


32 


II.  NEW  STARTS  (I) 


A.  TITIE:  Perfcxcmance  Assessment  for  Auditory  Sonar 
Signals 

B.  H»POSED  ITOGRAM  EIIMENr/TASK  TITLE:  62758N  M558  528.01 
Perfonnanoe  Assessq)er±/EnhaiK:e9Pnent 

c.  STATOS:  New  Start  -  First  prcfjosed  FYS? 

D.  H?DP0SED  START  DATE:  5791 

E.  OBJECTIVE:  Inforivenient  of  auditory*'gualificati<^ 
standards  for  submarine  sonar  operators  in  order  to 
inoprove  perfomanoe  during  naval  operations. 

F.  BATICNAIE:  Traditional  pure-^tone  audiograins  do  not 
adequately  assess  the  auditory  sJcills  required  by 
submarine  scalar  operators.  Onoe  a  scalar  technician's 
hearing  loss  has  reached  levels  that  may  disquali^  him 
according  to  today's  standards,  st^nrathreshold  auditory 
tests  (currently  not  available)  should  be  administered 
to  determine  vhether  he  should  be  retained  or 
disqualified.  This  vrork  unit  is  intended  to  develop 
tests  to  evalvate  auditory  sonar  performance  test 
abilities.  Seme  of  the  test  may  edso  be  useful  for 
sonar  selection. 

G.  TECHNICAL  APFHQACH:  Ihis  work  will  focus  on  the 
development  of  a  gixx^  of  tests  that  measure  the  ability 
to  extract  auditory  patterns  from  a  background  noise. 

The  patterns  or  complexes  involved  will  constitute 
simulations  of  actual  auditory-sonar  omtacts  but  may  be 
modified  to  allow  measuremt^  of  discrete  ^)ectral  and 
temporal  characteristics,  unlike  traditioial  pure-toie 
audiemetry,  signals  will  be  oonplex,  will  be  intoedded  in 
a  background  of  noise,  and  will  be  at  levels  above  those 
used  for  pure-tone  noise,  and  will  be  at  levels  abeve 
those  used  for  pure-tene  audiometry.  Discrimination  and 
identification  tasks  will  be  included  along  with 
detection  tasks.  Since  sonar^attem  perception  and 
^teechrpattem  perception  share  many  characteristics, 
techniques  that  have  been  effective  in  speech-perception 
research  will  be  used  to  segment  cenplex  sonar  contacts 
into  discrete  elements  or  features.  Much  of  this  work 
will  use  digitally  synthesized  signeLLs. 

H.  EXPECTED  USERS:  NAVSEA,  SUBSCHJOL,  MEDCCH,  design 
engineers  for  sonar  systems  and  for  machine-recognition 
systems. 

I.  OTHER  ORGANIZATIONS  INVOICED:  SUBSCHOQL 
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J.  FISCAL  RESOUEiCE  REQUIREMENTS:  ($000) 


EYSl 

FY92 

FY93 

FY94 

Fy95 

In-House  Perscamel/O^hd 

170 

218 

289 

317 

348 

Contractor 

50 

50 

50 

50 

50 

ADP 

20 

20 

25 

25 

25 

Equipment  (task  funded) 

25 

25 

15 

10 

10 

Miscellaneous 

5 

5 

5 

5 

5 

Total 

270 

318 

384 

407 

438 

purpose) 

1 

1 

1 

1 

1 

Miscellaneous 

5 

5 

5 

5 

5 

Subtotcil 

6 

6 

6 

6 

6 

Grand  Total 

282 

330 

396 

419 

450 

K.  Personnel  Required  by  Fiscal 

Year: 

Onboard  Manpcwer  Available 

for  this  Woric 

EY91 

EY92 

EY93 

FY94 

FY95 

Military  Officer; 

Total 

0 

0 

0 

0 

0 

Military  Enlisted; 

Total 

0 

0 

0 

0 

0 

Civilian  Professional: 

Total 

0.2 

0.4 

0.4 

0.4 

0.4 

Civilian  Sw^^porting: 

Total 

0 

0 

0 

0 

0 

Additicnal  Manpower  Required 

for  this  Work 

JYSl 

EY92 

FY93 

FY94 

FY95 

Military  Professicnal 

0 

0 

0 

0 

0 

Military  Supporting 
Civilian  Professional 

0.4 

0.4 

0.4 

0,4 

0.4 

GS-665-11 

0 

0 

0.8 

0.8 

0.8 

GS-1550-12 

0.4 

0.8 

0.8 

0.8 

0.8 

Civilian  Supporting 

0.8 

0.8 

0.8 

0.8 

0.8 

Toteil  Required 

2.2 

2.4 

2.4 

2.4 

2.4 
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II.  NEW  STARTS  (J) 

A.  ITTLE:  Scanning  throu^  the  periscope 

B.  IRDFOSED  H^OGRAM  ELEmiT/lASK  TITLE:  62758N  IM58  528.01 
Perf omance  Assessment/Taihancament 

C.  STATQB:  New  Start-  First  proposed  FY88 

D.  ER3P0SED  STABT  DATE:  F5f91 


E.  OBJECTIVE:  To  detemiine  the  optimal  method  of  scanning 
throu^  the  periscope. 

F.  PATIQNAIE:  It  has  been  brou^it  to  cur  attention  by  a 
submarine  officer  that  it  is  not  clear  vAiat  is  the  most 
effective  method  of  scanning  through  the  periscope. 
Periscope  operators  disagree  an  vhether  a  target  is 
more  lUcely  to  be  seen  if  the  operator  traverses  the 
periscope  smoothly  and  continuously  or  if  he  traverses 
in  discrete  juitpe  and  scans  the  field  of  view  with  the 
periscope  held  motionless. 

G.  TECHNICAL  APPROACH:  Subjects  will  search  for  targets 
of  varying  size  and  contrast  thrcu^  a  simulated 
periscope  eyepiece.  On  hadf  the  trials,  they  will  be 
instructed  to  traverse  continuously  throu^  a  180 
degree  angle;  on  the  other  trials,  they  will  move  the 
eyepiece  in  discrete  junps,  then  pause  and  scan.  The 
time  taken  to  locate  targets  of  various  sizes  and 
contrast  and  the  number  of  times  a  target  is  missed 
will  be  recorded.  Both  photopic  and  scobopic  vision 
will  be  investigated.  Observer  preferences  will  be 
ascertained  and  correlated  with  performance. 

H.  EXPECTED  PRCXHCTS/t^RS:  The  results  will  be  inportant 
for  all  periscope  operators. 


I.  OTHER  CRGANIZATIONS  INVOLVED:  None. 


J.  RINDING  REQUIRED  BY  FISCAL  YEAR:  ($000) 


FY91  FY92 


In-4iause  Personnel/Overhead 
Contracts 

Autonatic  Data  P>rooessing 
Equipment  (task  funded) 
Miscellaneous 
Military  OQnstr\x±ion 
^)ecial  P>rojects 


110 

1 

0 

5 

5 

0 

0 


12 

0 

0 

0 

1 

0 

0 
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Total 


121 


13 


K.  .  EE3?SCNNEL  RBQDIRED  Bi  FISCkL  YEAR: 


Oioard  Harpower  Available 

Military  Officer 
Military  Enlisted 
civilian  (GS-180-12) 
(W3-4714-14) 
(GS-0856-11) 
Subtotal 


FY91  FY92 


0  0 

.8  0 

.2  .1 

.2  0 

.2  0 

1.4  .1 


Additicxial  Maipcwer  Required 


Civilian  (GS-180-ll)  .8 

(GS0180-5)  .8 

Subtotal  1.6 

Total  3.0 
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II.  NEW  STARTS  (K) 

A.  OTFIE:  Sw$}pressiGn  of  Imnine  System  Rmcticning  in 
Submariners 

B.  PROPOSED  PROGRAM  EIIMENr/EASK  TITLE:  61153N 
(Clinical  Medical  Sciences) 

c.  STATUS:  New  Start  (First  proposed  1988) 

D.  PROPOSED  START  DATE:  FYSl 

E.  OBJECTIVE:  To  describe  psychological  and  biological 
processes  that  influence  onset  of  illness  in 
predi^osed  individuals  \pAien  es^xssed  to  txsining  or 
operational  environments  and  to  test  therepies  to 
modi^  biologic  re^ionses  for  their  effectiveness  in 
ovenxming  inoanosi^ression.  This  cbjective  was 
identified  at  the  CD's  Ocnference  November  1987. 

F.  RATICMAIE:  Acute  stress  has  been  associated  with 
transient  iiinunosippression.  Imiunosippression  leads 
to  persistent  alterations  in  cellular  iinnunity  and  a 
hic^ier  susceptibility  to  disease.  This  leads  to  a 
reduction  in  available  marpcwer  and  reduced  performance 
in  ciffected  individuals.  The  effects  of  more  prolonged 
stress  have  been  shown  to  severely  depress  immune  system 
functioning  in  several  populations.  Chronically 
stressed  individuals  do  not  show  imnunologic  or 
psychologic  adcptaticn  to  the  stress;  that  is,  iinnune 
system  functioning  reanalns  suppressed  thrcu^iout 
prolonged  exposure  to  stress. 

Submariners  suffer  Axm  both  physical  and  psychological 
stresses.  They  work  in  an  environment  that  includes 
many  mentally  demanding  tasks.  Their  normal  sle^ 
patterns  are  disrupted,  and  th^  are  confined  in  a 
relatively  crowded  ^aoe  for  prolonged  periods.  They 
are  separated  &xm  their  families,  and  many  show  signs 
of  acute  dq>ression  prior  to  deployment.  C^rcwding, 
marital  diaxption,  and  d^xcessicn  have  all  been  linked 
to  reduced  innune  function.  Studies  of  Space  Shuttle 
astronauts  have  reported  changes  in  innunological 
re^xxisiveness  that  the  investigators  attribute  to 
phy^cal  and  emotional  stress.  Other  studies  show  that 
negative  life  events  are  related  to  reports  of  illness 
in  Navy  Submarine  School  students. 

Submariners  are  at  additional  risk  of  depressed  imune 
system  functioning  from  the  marginal  deficiencies  in 
vitamins  B6,  C,  and  D  that  occur  during  patrols. 

Finsdly,  smoking  is  linked  to  reductions  in  imnune 
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function. 


Various  biologic  and  p^cbological  iniiune  re^xxise 
modifier  ther^ies  are  avedlable.  None  of  these  have 
been  studied  in  an  operaticaial  environment.  Ihere  is 
no  information  as  to  vAiether  or  not  reducticsis  in 
imune  function  lead  to  Icuer  perfoimanoe  of  duties  and 
vAiether  or  not  therapy’  vAiich  modifies  these  biologic 
changes  will  also  reduce  sick  calls  and  inprove 
performance.  Ihe  purpose  of  this  investigation  is  to 
determine  if  they  would  prove  useful  in  improving 
performance  or  decreasing  stress  related  illness.  It 
is  important  that  we  first  determine  'the  extent  of 
imune  system  d^>ression  in  sukmariners  and  further 
evaluate  metdvsds  to  eliminate  or  reduce  it. 

G.  TECHNICAL  AFEHCACH.  Various  biomedical^  physiologiccil 
and  psychological  variables  will  be  studied  in  a 
submarine  crew  before  during  and  eufter  a  patrol: 

1.  Innunologic  Assays  will  be  performBd  to  determine 
the  level  of  inmone  system  function.  These  will 
inclvxie: 

a.  blastogenesis 

b.  antiboc^  to  Ipstein-Barr  vinas 

c.  monoclonal  antibodies 

1)  natural  Jciller  cell  percentages 

2)  relative  %  of  helper  and  st^ipressor 
T  lymphocytes 

2.  The  nutritioncd  status  of  -the  submariners  will  be 
determined  by  measuring  the  following: 

a.  albumin 

b.  transferrin 

3.  A  record  of  sick  call  visits  during  patrol  will  be 
cibt2dned  for  each  subject. 

4.  Background  history  of  Informaticn  known  to  effect 
immune  system  functioning  will  be  requested 
including: 

a.  demographic 

b.  marited  histcury 

c.  heed'th  history  (include  wei^it  and  smoking) 

d.  "Life  Changes" 

5.  Each  subject  will  ocnplete  a  distress/depression 
inventory  to  measure  the  level  of  perceived 
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stress.  All  this  data  will  be  collected 
pr^trol.  Several  could  also  be  collected  at  the 
end  of  refit  (a  hi^  stress  situation) ,  during  and 
2ifter  the  patrol  (the  monber  of  tunes  determined 
by  ttie  difficulty  of  tdie  assays) .  A  regression 
analysis  would  be  performed  to  determine  vAiich 
variables  predict  reductic^  in  isnune  system 
functioning.  Once  the  variables  that  influence 
innune  system  functioning  are  determined,  means  of 
reducing  or  eliminating  critical  variables  can 
be  developed. 

H.  EXPECTED  KODCT/USEE^S :  Product  would  be  the 
identification  of  those  factors  that  lead  to  reduced 
innune  function  and  an  eguaticsi  relating  those 
variables  that  would  predict  an  individual's 
susceptibility  to  decreased  innune  function 
during  training  or  in  the  operational  envirc»iment. 

I.  OTHER  QRGANIZATIOIIS  INVOLVED:  N^ 

J.  lUNDING  BY  FISCAL  YEAR: 


FY91 

Fy92 

Fy93 

In  House  Personnel/Overhead 

150 

200 

150 

Contracts 

30 

30 

ADP 

Equipment 

Miscellaneous 

Military  Construction 

Special  Projects 

Toted 

50 

230 

230 

150 

K.  PERSONNEL  BY  FISCAL  YEAR: 

Onboard  Ibipower  Available 
for  this  Work 
Military  Officer 

Military  Enlisted  .8  .8  .8 

Civilian  (GS-180-13)  .4  .4  .4 

Additional  manpower  required 
for  this  work 

Civilian  (GS-180-12)  .8  .8  .8 

Total  2.0  2.0  2.0 
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II.  NEW  TASK  (L) 


A.  1'i.TLE;  (U>  Die  role  of  atricil  septaLL  defects  in 

susoeptibility  to  deocnpression  sickness  in 
U.S.  Navy  divers 

B.  PBOeOSED  FKOORAM  EUEMEin’: 

C.  STA3US:  New  Start 

D.  IRDPOSED  START  DATE:  IY91 

E.  OBJECTIVES: 

To  determine  if  the  ejustenoe  of  particular  atrial 
septal  heart  defects,  inclxjding  patent  foramen  ovale,  is 
significantly  associated  with  the  incidKice  of 
deccmpression  sickness  in  U.S.  Navy  divers,  and  to 
determine  if  echocardiography  can  be  used  to  screen  Navy 
diver  candidates  or  assist  the  diving  ccnnunity  to 
develop  standards  for  the  physical  gucilificaticns  for 
divers. 

F.  RAnONAIE: 

As  of  January  1989  there  were  4284  working  U.S.  Navy 
divers.  Ihose  divers  participating  in  research  or 
VKsrking  dives  are  frequently  at  risk  for  the  development 
of  deccnpressicn  sickness.  Deconpression  sickness  (DCS) 
occurs  vhen  nitrogen  gas  bubbles  formed  in  the  bcx^ 
cannot  be  eliminated  and  ejpand  in  the  bloodstream 
during  deccnpressicn  cifter  a  dive  or  eposure  to  hi^ 
pressure.  In  most  cases,  this  DCS  ccnsists  only  of 
joint  pain  and  revives  rspidly  with  treatment.  The 
potential  deists,  however,  to  inadvertently  cause  more 
serious  neurological  damai^.  Here  severe  deccnpressicn 
sickness  incliides  neurological  syaptems  such  as 
numbness,  paralysis,  tingling,  and  decreased  sensitivity 
to  touch,  muscular  weakness,  and  tremors.  Amnesia, 
excessive  fatigue,  personality  changes,  irritability, 
and  even  death  may  occur. 

Recent  research  suggests  that  certain  individuals  may  be 
at  considerably  hi^ier  risk  of  develcping  these 
symptoms.  Diese  indivichals  are  bom  with  a  minor 
defect  in  the  heart  called  patent  foramen  oveile.  In 
this  condition,  a  small  hole  in  the  wall  separating  the 
tpper  chambers  of  the  heart  (the  left  and  ric^t  atria) 
present  during  the  development  of  the  fetus  fails  to 
close  at  birth.  Bubbles  formed  in  vaxus  blood 
ordinarily  travel  throu^  the  right  atrium  to  the  ri^t 
ventricle  and  into  the  pulmonary  circulation  vAiere  tiiey 
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are  filtered  out  by  the  lungs.  With  patent  foramen 
ovale  and  other  atricil  septed.  defects,  bubbles  can  pass 
.directly  fraa  the  ri^it  atriimi  to  the  left  atrium  then 
±o  the  left  ventricle  and  into  systemic  arterial 
circulation  vhere  they  may  produce  symptoms  of  DCS. 

Iftider  many  diving  conditions,  small  gas  bubbles  are 
formed  in  the  vmxus  blood  but  are  filtered  out  in  the 
lungs  before  they  can  escape  into  the  bloodstream  and 
other  tissues.  In  a  person  with  this  atried  defect,  the 
bubbles  may  be  able  to  circumvent  this  filtering  process 
and,  therefore,  pass  directly  into  the  bloodstream. 

Ihis  coidition  and  similar  atrial  septal  defects  would 
put  the  Individual  at  considerably  greater  risk  of 
developing  deocnpression  sickness. 

Althouc^  this  defect  occurs  in  z^prcofimately  ten  percent 
of  the  adult  population,  recent  data  from  R.  E.  Mocsi  and 
his  colleagues  at.  Duke  Ikiiversity  suggest  that  the 
defect  shows  vp  in  37%  of  divers  with  a  history  of 
deocnpression  sickness  and  in  61%  of  divers  with  the 
most  serious  deocnpression  synptcms. 

The  defect  can  easily  be  determined  with 
echocardiography.  Echocardiogr^ihy  is  not  expensive,  is 
easily  interpreted,  and  widely  available  at  Naval 
Ho^itals.  Determinations  would  be  needed  only  once  in 
a  diver's  career. 

If  the  relationship  between  this  defect  and  the 
incidence  of  deocnpression  sickness  can  be  substantiated 
in  a  large  group  of  U.S.  Navy  divers,  it  would  be 
possible  not  only  to  screen  diver  candidates,  but  also 
for  the  diving  oonnunity  to  establish  pl^ical 
qualifications  for  divers  participating  in  dives  where 
the  risk  of  deocnpression  sickness  was  hi^iest. 
Presaitly,  over  600  individuals  attend  U.S.  Navy  dive 
schools  each  year.  Approximately  60  of  these 
individual «  1^1  have  atrial  septal  defects  that  have 
not  beat  diagnosed.  In  the  U.S.  Navy  diving  oonnunity 
at  large  over  400, divers  would  hctve  these  defects. 

Ey  eliminating  those  individuals  with  increased  ri^  of 
deocnpression  sickness  from  possible  exposure,  diver 
safety  would  be  inproved.  This  could  result  in  a 
substantial  decrease  in  the  incidence  of  deocnpression 
sickness  in  the  U.S.  Navy  diver  population  and  the 
possible  extension  of  reoomnendations  to  the  civilian 
diving  ocmnunity  as  well. 

6.  TECHNICAL  APE>RCIACH: 
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Navy  Safety  Center,  Norfolk,  VA,  has  the  computerized 
infonoaticn  for  every  U.S.  Navy  diver.  It  has  recorded 
every  case  of  deccnpression  sickness  that  has  occurred 
in  the  diving  population.  This  stuc^  will  categorize 
divers  into  two  groi^  from  the  Navy  Safety  Center.  Ihe 
first  groi^  will  consist  of  divers  with  no  history  of 
decompressioi  sickness.  The  second  grot^.  Hatched  in 
age,  nunher  of  dives,  health  histcoy,  etc.,  will  consist 
of  those  divers  with  the  hi^iest  incidence  of 
deccnpressicn  sickness.  Each  individuad.  will  be  asked 
to  participate  in  a  two  dimensional  echocardiography 
session  during  vhich  his  or  her  heart  will  be  examined 
for  evidence  of  a  small  hole  in  the  wall  separating  the 
ri^t  and  left  atria  (patent  foramm  ovale  or  other 
related  defects) .  A  cardiologist  will  review  the 
records  to  determine  presence  or  absence  of  the  defect. 
Ohe  cardiologist  will  not  be  told  to  which  group  a  given 
diver  belongs.  Each  session  will  last  less  than  one 
hour  and  can  be  performed  at  any  medical  center  with 
echocardiogrcphy  equipment. 

Data  will  be  analyzed  to  determine  the  incidence  of 
these  defects  in  the  two  populations  and,  additionedly, 
vhether  those  individucds  with  the  defect  also 
experience  more  severe  deccnpression  sickness. 

H.  EXPECTED  HTO  IKOTCIS/USERS:  Reocnmendaticns  for  the 
physical  qualifications  for  prospective  U.S.  Navy  diver 
candidates  and  guidelines  for  the  U.S.  Navy  diving 
cccmunity  for  ptysical  standards  for  participants  in 
operations  that  involve  increased  risk  of  deccnpression 
sickness.  NAV5EA,  MEDGCH 

I.  OTHER  CRSANIZATICNS  INVOLVED:  NGNE 


J.  iUNDING  RBQUIHED  BY  FISCAL  YEAR:  ($000) 


FY91 

FY92 

In-^kuse  Personnel/Overhead 
Contracts 

Autonatic  Data  Processing 
Equipmait  (lask  funded) : 

66.7 

30.0 

66.7 

30.0 

Equipment  (Geteral  Pxcpose): 

Military  Construction 

0 

0 

Grand  Tortcd 

96.7 

96.7 

K.  PERSONNEL  REQUIRED  BY  FISCAL  YEAR: 
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Military  Officer 
Military  Enlisted 
Civilian 


Total 


II.  NEW  TASK  (M) 


A.  HTTLE:  Oellular  Bioengineering:  Oonoept  Development 
and  i^licatic^  to  ProbleaDos  of  Hazardous  Biological  and 
Chesnical  Environments 

B.  ITOF06ED  EUMEM/TASK  TITIE: 

61153N/MR04120/MR0412002 
(Clinical  Medical  Sciences) 

C.  STAIUS:  New  Program 

D.  IPOF06ED  START  DATE:  PY92 

E.  OBJECTIVE: 

a.  Develop  researdi  for  a  new,  technological  approach 
vhich  will  integrate  biochemical,  biophysical, 
genetic  and  cell  culture  techni(^jes  into  an 
advanced  analytical  procedure  for  the  r^id 
detecticn  and  evalviation  of  the  mechanism  of  the 
cellular  response  to  environnental  contaminates  and 
hazards. 

b.  Demonstrate  the  capabilities  of  this  new 
technological  abroach  to  provide  a  more  re^id, 
cost  effective  solution  to  identified  U.S.  Navy 
cperational  problems. 

F.  PATICM^:  The  CNO  has  reviewed  reocnmendatiOTs 
ocHiceniing  submarine  atmosphere  contamination  and  has 
determined  that  significant  problem  areas  exist  in 
submarine  atmosphere  control.  NME^,  CHNAVMAT  and  CMR 
were  requested  to  provide  available  si;pport  for  this 
program.  CNR,  in  Key  Naval  Needs  for  Research  and 
Technological  Planning,  14  Jan  1985,  1706  (U)  reccnmended 
research  to  sipport  biomedical  standards  for  more 
effective  perfarmanoe  in  critical  occupations,  e.g. 
aviation  and  submarine  duty. 

Currait  methods  fca:  the  evaluation  of  the  effects  of 
envircnoented  contaminants  are  limited  by  the 
requirements  for  extensive  animal  studies,  prolcxiged 
eoqxssure  periods,  insensitivity  of  results,  indefinite 
or  nultiple  end  points  and  large  es^iense  in  laboratory 
costs.  These  experimental  restrictions  preclude  ary 
attenpt  at  brocid  spectrum  anedysis,  evaluation,  and 
understanding  of  biological  and  chemical  hazards  faced 
in  military  environments.  A  new  research  technology 
v^ch  can  provide  a  re^id,  s^isitive  methodology  for 
stuping  the  basic  oellular  mechanism  by  vhich 
biochemical  signals  and  toxic  materials  exert  their 
effects  is  required  to  meet  this  need.  At  the  present 
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time,  the  U.S.  Navy  does  not  possess  this  c^jability. 

-Stellular  Bioengineering  is  a  newly  developed  research 
^  "  cionoept  based  on  the  tiieory  of  cellular  oonmunicatiOTS 
=  “  in  intact  organisans.  Ihe  Hieory  states  that  cellular 
systems  ccnmunicate  functional  infonnation  to  other 
cells  by  creating  biochemical  signals  in  extracellular 
fluid.  Ihe  biochemical  signed  initiate  such  cellular 
re^xnse  as  growth,  division,  secreticn  and 
transformation.  The  underlying  principle  of  Cellular 
Bioengineering  is  that  the  behavior  of  a  cell  not  cxdy 
d^aends  on  the  presence  or  absence  of  specific  effector 
molecules  in  its  natural  envircaiment,  but  also  an  the 
temporal  patterns  of  change  in  the  concentration  of  the 
effector  molecules  i.e.  rate  of  change,  amplitude,  and 
frequency  of  change.  Most  current  techniques  for 
evaluating  biochemical  effects  cn  cultured  cells  and 
tissues  are  concerned  with  measuring  the  re^nnse  of  the 
cells  to  the  total  amount  of  chemical  presented 
(dose^respcxise  curves)  and  not  the  actual  chemiccd 
signed  patterns.  These  older  ^preaches  provide  only 
information  on  the  respoise  of  cells  to  a  static 
challenge  rather  than  to  a  dynamic,  time-varying 
delivery  of  effector  molecules.  Cellular  Bioengineering 
of  cultured  oellS’  and  tissues  offers  the  potential  to  be 
a  sensitive,  repid,  interactive  method  for  studying  the 
natural  delivery  pattern  or  wave-form  of  a  single  or 
multiple  signal  substance  vhich  elicits  a  detectable, 
desired  re^xaise.  Ey  manipulating  the  delivemy  pattern, 
certedn  reproducible  oelltdar  responses  such  as 
secretion  or  overproducticu  of  desired  substances,  e.g. 
mamnvalian  gene  products  and  monocloned  antibodies  may  be 
produced.  In  addition,  this  new  epproach  provides  the 
possibility  for  an  accurate,  sensitive,  cost  effective 
technology  not  only  for  the  screening  of  large  numbers 
of  toxicants  but  edso  to  provide  basic  information  on 
the  primary  site  and  mechanism  of  action. 

G.  TECHNICAL  APEICACH:  The  technical  approach  for  the 

concept  development  of  Oellular  Bioengineering  is  based 
on  two  main  phases  \diich  can  be  described  as  the  (l) 
Challenge  Ihase  and  (2)  Detector  Ihase. 

The  Challenge  Ehase  will  consist  of  research  to 
establish  the  critical  parameters  involved  in  the 
delivery  of  ^lecific  effector  molecules,  e.g.  growth 
hormone,  peptides,  sugars,  electrolytes,  toxicants,  and 
other  agents  vhich  have  direct  effects  on  oellular 
function.  These  critical  parameters  will  include  flow 
rate,  amplitude,  volume,  and  time  phasing  of  selected 
effector  molecules  vhich  sra  responsible  for  the  control 
of  cell  re^xnse  and  ocimunication.  ^kdditicnal  research 
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effort  will  be  directed  toward  the  establishmait  of  a 
unique  flow-^hrou^  cell  culture  system  which  will 
precisely  program  and  regulate  delivery  of  specific 
-  biological  effector  molecules  to  the  cell  or  tissue 
‘  culture.  Die  system  will  incorporate  process  control 
technology  and  will  be  based  on  a  mathematical  model  of 
a  flow-thrxxi^  culture  system.  It  will  permit  the 
time^hased  delivery  of  as  many  as  five  different 
biological  or  chemical  effectors  under  precise 
Interactive  ccnputer  control. 

In  the  Detector  Ihase,  the  re^sonses  of  cells  to 
effector  molecules,  including  pollutants,  falls  into 
five  major  categories:  genetic,  biochemical, 
biophysical,  functional  and  ultrastructural  effects. 

The  use  of  only  a  single,  or  a  few  detector  end--points 
increases  the  probability  of  selecting  the  wrcxig  end¬ 
point  and  results  in  failure  to  demonstrate  a  cellular 
re^)onse  to  an  effector  substance.  Ihe  Detector  Phase 
will  be  concerned  with  research  to  establish  an 
^prcpriate  miltivariant  detector  matrix  will  include 
such  detector  diagnostics  as  linaunofliioresoent 
techniques,  activity  of  membrane  surface,  electron 
micrography,  sister  chromatic  exchcuige,  ENA.  synthesis 
and  repair,  radioimmunoassay,  labeled  antibodies,  etc. 

A  second  major  a^)ect  of  the  Detector  Phase  will  be 
concerned  with  the  validation  of  the  cxno^jt  of  Cellular 
Bioengineering  and  demonstration  of  the  advantages  of 
this  research  approach  for  providing  new  techniques  and 
insi^its  into  research  on  mechanisms  of  cellular  acjtion. 
A  selected  groip  of  tissue  culture  cells,  initially, 
primary  culture  liver  cells,  lype  II  pneumocytes, 
neuroblastoma,  Chinese  Hamster  Ovary  (CHO)  and  monocytes 
will  be  evaduated. 

An  aidditionad  vadidation  effort  will  be  directed  toward 
the  demonstration  of  the  capability  of  the  csellular 
bioengineering  techniques  to  provi^  a  broad  range  of 
cell  response  information  as  a  result  of  toxic 
chadlenge.  Ihis  validation  effort  will  demonstrate  the 
'  capability  of  the  multivariant  detector  diagnostic 
matrix  to  provide  a  greatly  increased  level  of  cell 
re^xvise  information  in  a  single  eoperimmit.  Additional 
oonpariaons  of  cell  culture  challenge  with  ]<nown  toxic 
substances  will  be  compared  with  similar  challenged 
vhole  animal  models  to  evaluate  the  extent  to  vhich  this 
technique  will  function  as  an  cdtemative  to  vhole 
animal  testing. 

H.  EXFGCIED  END  fRXKJCIS/USERS: 
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1.  A  new  basic  research  e^roach  of  cellular  functic^is 
will  provide  far  greater  infonoation  ccntent  in 
individual  experiments,  and  introduce  new 
e}^)erlmental  approaches  to  research  cn  cell 
mechanisms.  Users:  General  scientific  ccnnunity. 

2.  A  new  ^proach  to  toxioological  screening  of 
hazardcus  biological  and  chemical  substances  in 
U.S.  Navy  ocxnpational  and  cperational 
environments.  The  approach  will  provide  the 
capability  for  more  rapid  and  sensitive  hazard 
evaluation  vhich  is  better  adapted  to  the  screening 
of  the  large  number  of  potentially  toxic  industrial 
materials  vhich  are  continually  being  Introduced 
into  the  U.S.  navy.  Users:  NSMRL,  NAVSEA,  NRL,  and 
MEDOCH. 


I.  CflHER  Ca^GANIZATICMS  INVOLVED: 

Contractor:  Ihiversity  of  Rhode  Island 
Naval  Toocioology  Uhit  -  Wti^t  Patterson 


J.  FUNDING  REQUIRED  BY  FISCAL  YEAR;  ($000) 


FY92 

FY93 

FY94 

FY95 

FY96 

In-Ifouse  Perscnnel/Overhead 

195 

278 

278 

250 

210 

Contracts 

85 

90 

90 

80 

— 

Automatic  Data  Processing 

— 

— 

— 

— 

— 

Equipment  (Ta^-funded) : 
Acusyst-P  Perifusion  Syst. 

77 

- 

— 

Fluoresoent  Act.  Cell  Sorter - 

150 

— 

Gel  Electrophoresis 

— 

— 

15 

— 

— 

Liquid  Scintillation  Qttr 

— 

— 

40 

— 

— 

Miscjellaneous 

35 

30 

30 

30 

20 

Subtotal 

392 

548 

453 

360 

230 

Equipment  (Gaiersd  Purpose) : 

15 

15 

10 

10 

— 

Miscaellaneous 

35 

45 

40 

30 

25 

Sthrbotal 

50 

60 

50 

40 

25 

Military  Construction: 

0 

0 

0 

0 

0 

Special  Projects 

0 

0 

0 

0 

0 

Grand  Total 

442 

603 

503 

400 

255 

K.  PERSONNEL  REQUIRED  BY  FISCAL  YEAR: 
Onboard  marpower  available 

Military  Officer  Total  .5  .5 

.5 

.5 

Military  Fhlisted 

.8 

.8 

.8 

.8 

Civilian 

.8 

.8 

.8 

.8 
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Additicml  Maipower  Required  for  this  Vlbrk 
Military  Officer  "  —  —  — 

>  Military  Service  Corps 

(2300/0840)  .8  .  8  .8 

'  Civilian  Tedinican  GS7/9  .8  .8  .8 
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II.  NiW  STARES  (N) 


A. ;;;,  jlffects  of  fire  gases  on  decrement  of  Grew  mental 
.1  acuity  and  performance 

B.  PROPOSED  mDGRAM  ELEMEM/TASK  AREA/TASK  TITIE: 
6.3/Bicmedical  si^^port  for  submarine  systems 

C.  NEW  START 

D.  PROPOSED  START  DATE:  Fy92  FIRST  PROPOSED  FY88 

E.  OBJECTIVES:  Establish  standards  and  a  predictive  mcxiel 
for  assessing  decrement  in  human  perfomance,  mental 
acuity  and  decision  making  associated  with  an 
atmosphere  oartaminated  with  fire  gases,  from  burning 
material,  used  aboard  U.S.  Navy  submarines  and  surface 
ships.  Ihe  performance  assessment  will  be  incorporated 
by  NAVSEA  into  specifications  for  materials  to  be  used 
aboard  U.  S.  Navy  ships,  specif icatic»is  for  shipboard 
fire  sensors,  and  fire  damage  control  protocols. 

F.  RAnONAIE:  In  a  military  operaticsial  environment,  the 
ability  to  make  correct  decisiois  about  ship 
operations,  under  vary  adverse  damage  and  fire 
situations,  is  critical.  The  effects  of  ooobustioi 
products  is  a  serious  problem,  with  an  immediate 
negative  ptiysical  and  psychological  impact.  Peak 
perfomenoe  is  desirable  but  unattainable  under  these 
conditions,  under  ocnditions  of  hi^  levels  of  00, 

002,  heat,  reducsed  and  strenuous  physical 

exei±i<mi,  mental  acuity  is  eiffected  euid  the  ability  to 
mate  correct  decisions  becomes  questionable.  The 
concentration  levels  of  fire  by  products,  that  produce 
impairment  of  mental  abilities,  are  not  well  defined 
and  the  interactive  effects  of  multiple  fire  by 
products,  resulting  from  shipboard  fires,  are  not 
known.  At  some  level  below  lethedity,  or  obvious 
impairment,  the  ability  to  mate  consistent  sound 
rationEd  jxidgments  may  be  seriously  degraded  due  to  the 
inhedation  of  fire  by-products.  This  area  Is  not  being 
addressed  by  the  civilian  sector,  which  is  more 
concerned  \(dth  fire  by-product  lethality  and  time  to 
escape,  rather  than  with  continuing  operations.  Of 
additioned  concern  to  Ncn^-unigue  operations  is  rspid 
infiltration  of  fire  by-products  into  vital  shipboard 
^>aoes.  Consequently,  the  N3cvy  must  determine  the 
levels  of  ocnbined  fire  by-products  that  can  be  present 
and  tolerated  without  seriously  affecting  the 
judgmental  abilities  of  operating  personnel  in 
shipboard  owironments,  in  order  that  Eqpprcpriate 
standards  for  personnel  protection  can  be  established. 
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In  view  of  the  extreme  hazards  of  a  ship  fire,  a  Ship 
.  <  Survivability  Program  (Ship  Damage  Control  Program, 

■  •::Program  suiiinary  March  1985,  Naval  Sea  Systems  Ocranand 
^  ',05R23)  has  been  established  under  the  cxsgnizanoe  of  OK) 
(Surface  Warfare)  OP-03.  lAider  this  program  a 
si^porting  effort  in  Passive  Fire  Protection  has  been 
implemented.  (Passive  Fire  Protection  Symposium  16  OCT 
1984,  Naval  Sea  Systems  Ccomand,  Naval  Material 
Ccnmand,  Naval  Research  Laboratory) .  The  objective  of 
this  Passive  Fire  Protection  Program  is  to  propose  and 
evaluate  experimental  passive  fire  protection  ^sterns 
to  increase  the  survivability  of  both  surface  ships  and 
submarines.  In  addition,  a  Live  Fire  Test  Progiram  has 
been  initiated  by  the  Office  of  Secretary  of  Defense 
(OSD) .  This  program  was  mandated  by  Congress  by  the 
FY87  Defense  Authorization  Act,  vhich  was  further 
amended  by  the  fY88-89  Defense  Authorizaticxi  Act.  The 
missicn  of  Live  Fire  Test  and  Evaluation  is  the 
assessment  of  vulnerability  and/or  lethedity  of  a 
system  under  realistic  oonditicns. 

NAVSEA  (05R23)  funded  two  woricshops  at  NSMRL,  in  fYSS 
and  Fy87.  The  first  of  these  woidcshops  reviewed 
current  kncwlec^  on  effects  of  fire  gases  on  mental 
acuity  and  decision-snaking.  The  second  workshop 
assembled  an  interdisciplinary  panel  of  physicians, 
physiologists,  p^chologists,  toxicologists,  and 
statisticians  to  consider  requirements  for  an  optimal 
research  protocol.  The  workshop  results  have 
demonstrated  the  experimental  feasibility  of 
reocnmendations  for  an  achievable  research  protocol. 

G.  AFfROAOi:  The  research  program  has  been  planned  for 
three  phases,  with  each  phase  constituting  a  "go-no  go" 
decision  point,  based  on  progress  and  feasibility. 

Ehase  1  will  be  oonoemed  with  the  establi^maent  of 
presucptive  baseline  values  for  performanoe  decrement, 
as  a  function  of  carbco^iemoglcbin  (HbCD)  levels,  and 
the  selection  of  proper  perfazmanoe  tests  to  reflect 
' '  ^decrements  of  decision-^gieddng  and  maital  acuity.  There 
is  a  large  amount  of  scientific  literature  on  the 
effects  of  HbOO  levels  on  human  performanoe,  and  a 
review  of  this  literature  will  provide  an  adequate, 
initial  estimate  of  OCHb  levels  \diich  affect  mented 
acuity  and  decision^naking.  Candidate  testing  systems 
for  oognitive  performance  determination,  which  were 
reocBnended  at  the  1987  Wbrkshop  held  at  NAME^,  incliide 
the  IMified  Tri-Service  Oognitive  Performanoe 
Assessment  Battery  (UTC-EAB)  and  the  Automated 
Performanoe  Test  Battery  (APTS) ,  and  the 
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Neurob^iavioral  Test  Battery. 

'  .A  parallel  effort  vdll  be  initiated  to  develop  a 
model  to  predict  physiological  and 

^ '  psychologiced.  performanoe  decreoent  due  to  ^jecif  ic 
fire  gas  stressors,  i.e. ,  00,  002,  heat  and  exercise. 
The  model  will  be  based  cn  established  Fracticnal  Dose 
Equations  (PEE}  for  ocnhined  stressors.  Ourrent 
fractional  dose  models  are  oonoemed  with 
incc^citation  rather  than  decrement.  Iherefcsre,  the 
EEE  equations  must  be  established  for  decrement  in 
mental  acuity  and  decision-snaking  rather  than 
inc£^>acitation.  After  the  determination  of  presumptive 
baseline  values,  human  pilot  studies  will  be  performed 
for  validation  and  refinement  of  the  research  protocol. 
Ocnpletioi  of  Phase  1  will  establish  an  initial 
decision  point  for  the  parogram. 

Phase  2  will  ocnsist  of  full  scale  studies  using  human 
volunteers.  The  research  protocol  will  use  a  "step-c?)" 
^proach  to  eo^iosure  to  mixed  stressors,  as  reccnmended 
ty  the  1988  Workshop  scientific  panel.  In  this 
cpproach,  exposure  to  an  additional  stressor  will  be 
administered  additively  in  an  ascending  concentration 
to  the  paneviously  determined  ccmicentration  of  stressor 
(or  stressors) ,  vhich  produced  minimal  performanoe 
decrement. 


Based  on  the  results  of  Phase  2,  a  decision  will  be 
made  as  to  vhether  the  effects  of  additioned.  fire  gas 
pro&icts  should  be  determined  for  the  model  e.g. ,  HClf , 
HCl.  Should  this  be  desirable,  further  eoperiments 
will  be  perfcmned  on  animal  test  subjects,  and  the 
animal  results  extrcpolated  to  the  human  model. 

Phase  3  will  be  oonoemed  with  the  ^plication  and 
validation  of  the  research  results  to  operational 
so^iarios.  This  will  be  acccnplished  throu^  a  joint 
effort  with  the  Naval  Research  laboratory  (NRL) .  These 
studies  will  be  performed  at  the  large-scale  fire  test 
facility  at  Habile,  Alabama,  vhere  the  cap^ility 
'  exists  for  mcnitoring  the  pertinent  parameters,  i.e. , 
fire  gas  oono^ttration,  smoke,  heat,  mass  loss  and  rate 
of  build-up.  This  pha^  of  the  work  will  be  primarily 
under  the  direction  of  NRL.  A  joint  r^ort  on  the 
final  results  of  this  research  program  will  be  made 
with  NRL. 

H.  EXPECTED  PRXIUCIS/USER:  Human  performanoe  standard  for 
fire  sensor  design,  test  protocols  and  atmo^here 
limits  for  fire  invrolvaaent  aboard  Navy  platfonns,  and 
reocomendations  for  fire  damage  control  protocols  and 
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equipraent.  USERS;  NRL,  NAVSEA, 


OENAV,  USARIEM 


•  OTHER  lABCRATCRIES  INVOLVED; 

NMRI  Toxioology  Detachment,  USARHH 


FUNDING  REQUIRED  GV  FTSCAL  YEAR; 

FY92 

FY93 

FY94 

IrHxuse  persomel/overhead 

125 

125 

61 

Contracts 

20 

0 

0 

Equipment 

11 

5 

0 

Supplies 

17 

10 

2 

Travel 

4 

3 

2 

Misc 

3 

2 

0 

TCOMj 

180 

145 

65 

PERSONNEL  REQUIRED  BY  FISCAL  YEAR: 

Onboard  Matpcwer  Available 

for  this  work 

FY92 

FY93 

FY94 

Military  Officers  (total) 

.5 

.5 

.4 

Military  Enlisted 

.4 

.4 

.4 

Civilian  (total) 

1.1 

1.1 

1.1 

TOTAL 

2.0 

2.0 

1.9 

Additional  Naipower  Required 
for  this  work 

Military  Officers 

0 

.5 

.5 

Military  Enlisted 

0 

0 

0 

Civilian  GS-645-7/9 

.8 

.8 

.8 

TOTAL 

.8 

1.3 

1.3 

II.  NEW  SIARES  (O) 


A. ;;-^-TEn£:  Evaluation  of  HP-9000  ccnputer  soneir  displays 

B.  '  ■  PROPOSED  E®D(3»M  EUlffiNT/ERSK  TITLE:  64 

C.  STATUS:  New  Start  (First  Prqposed  FY88) 

D.  PROPOSED  START  DATE:  PY92 

E.  OBJECnVE:  To  evalmte  all  the  di^lay  categories 
available  on  the  HP-9000  ocnputer  and  to  reocnanend  the 
most  effective  use  of  color-  and  ^nisol-coding  for 
each. 

F.  RAnoMAlE:  Hie  submarine  force  is  deploying  HP-9000 
mcro-ocnputers  throu^iout  the  fleet.  These  will 
present  various  visual  di^lays  vhich  will  be  used  for 
a  variety  of  purposes.  The  di^lays,  unlUce  previous 
CRT  displays,  will  be  color-coded  in  additioi  to  the 
use  of  synhol  codes.  To  get  the  most  benefit  from 
these  di^)lays,  each  should  be  analyzed  to  ensure  the 
color-coding  and  use  of  symbols  ocnfonns  with  human 
factors  principles.  On  the  GEX35IT  di^lay,  for 
example,  we  can  test  the  degree  to  idiich  symbols  are 
confused  with  other  symbols;  eiLtemate  symbols  can  be 
recocnnended.  Previous  work  at  NEHRL  has  developed 
techni<jjes  for  analyzing  quantitatively  the 
effectiveness  of  colcnr  coding  in  visual  displays. 

G.  TECHNICAL  APPROACH:  The  re^)onse  times  and  errors  of 
cbservers  attempting  to  extract  infonnaticxi  frcn  each 
di^ilay  will  be  measured  as  a  function  of  changes  in 
the  color-  and  symbol-coding. 

H.  EXPECTED  IRCXUCTS/USERS:  The  specificaticxi  for  optimal 
color-  and  symbol-coding  will  be  used  by  systems 
designers  and  the  cperatx^rs. 

I.  CJTHER  CnSANIZAnONS  INVOLVED:  None. 

J.  ‘  FUNDING  BSgUIRED  BY  FISCAL  YEAR:  ($000) 


FY92 

FY93 

FY94 

m-^icuse  Perscnnel/Overhead 

100 

110 

120 

OontrsKits 

0 

0 

0 

Autcnatic  Data  Processing 

10 

10 

10 

Equipment  (task  funded) 

30 

0 

0 

Miscellaneous 

10 

10 

10 

Military  Oonstructicn 

0 

0 

0 

Special  Projects 

0 

0 

0 
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Totell 


150 


130 


140 


K/'  RBCfUIRED  W£  FISCSUj  YEAR; 

Onboard  MarpcMer  Available 
for  this  Work 
Military  Officer 
Military  Enlisted 
Civilian  (GS-180-13) 

Subtotal 


Additional  Ibrpower  Required 

for  this  HOiic 

Civilian  (GS-180-11) 

.8 

1.2 

1.2 

(GS-180-5) 

.5 

.5 

.5 

Total 

2.4 

2.4 

2.4 
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II.  NEW  STftRIS  (P) 

A. ;; -  Fourier  Transfonns  of  Target  Stiauli  for 

^  Detectability 

B.  FROK3SED  FRD(3»M  EUMEHr/TASK  TITIE;  61 

c,  STAIUS:  New  Start  (First  proposed  FYSS) 

D.  FPOP06ED  START  DATE:  Fy92 

E.  OBJECTIVE;  To  improve  sonar  target  detecticai  hy 
transforming  the  target  signal  into  a  perceptually  more 
salient  signal. 

F.  RATIONALE:  Modem  signal-processing  techniques  enhance 
sonar  operator  performance  by  ccwputer  manipulatioi  of 
the  target's  auditory  signal  into  a  viaial  display. 

Every  visual  stimulus  can  be  broken  dcwn  into  a  set  of 
ocnponent  sinusoidal  gratings  of  various  frequencies, 
cuoDplitudes,  etnd  orientations.  These  can  be  transformed 
into  different  waveforms  and  then  resynthesized  into  a 
visual  image.  The  aim  of  this  research  would  be  to 
determine  if  such  transformaticxis  result  in  a  more 
salient  visual  image  —  that  is,  in  a  more  detectable 
target  for  the  scalar  operator.  If  so,  we  would 
investigate  iihether  there  are  any  general  principles 
vhich  govern  the  transformaticai  of  any  sonar  signal  into 
a  more  detectable  visual  L  target. 

6.  TECHNICAL  APERQACH:  Hi^-quallty  analog  signad^s  taJoen 
from  recordings  made  at  sea  will  be  presaited  to 
observers  both  in  their  original  form  and  filtered 
versions.  Target  detectability  will  be  ccnpared  for 
the  various  presentations.  Results  with  laboratory 
observers  will  be  confirmed  with  esperienced  sonarmen. 

H.  EXEDCTED  ERCdUCTS/USERS:  This  research  should  produce 
^lecifications  for  ccnputer  transformatiGns  of  sonar 
signals  \diich  will  result  in  greater  visual  S2diency 
emd  target  detectability.  The  results  will  be  used  by 
system  designers  and  ultimately  by  sonarmen. 

I.  Cnsm.  CnGANIZATIOMS  INVOLVED:  NUSC  and  the  submarine 
operational  farces. 
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J.-  -lUNDING  RBQCJIRED  BY  FISCAL  YERR:  ($000) 


FY92 

FY93 

FY94 

IiWIouse  Personnel/OveEtiead 

120 

110 

115 

Contracts 

0 

0 

0 

Automatic  Data  Processing 

20 

10 

10 

Equipment 

60 

5 

0 

Miscellaneous 

5 

5 

5 

Military  Construction 

0 

0 

0 

Special  Projects 

0 

0 

0 

Total  205 

PERSONNEL  REQUIRED  BY  FISCAL  YEAR: 

C(nboard  Marpower  Available  for 

130 

130 

this  Work 

Military  Officer 

0 

0 

0 

Military  Enlisted 

.2 

.2 

.2 

civilian  (GS-180-12) 

.4 

.4 

.4 

Additional  (Empower  Required 
for  this  Work 

Civilian  (GS-180-11) 

.4 

.4 

.4 

(GS-180-05) 

.4 

.4 

.4 

Total  Requirement 

1.4 

1.4 

1.4 
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II.  NEW  STARES  (Q) 


A. ;  I'.TriTE:  Ihree  dimensional  scxiar  and  fire  cxaitrol 
. ;  1  di^lays 

B.  fSDPOSED  ITOGa^  EI£»E3«IS: 

C.  STATOS:  Nw  start 


D.  HOPC3SED  START  DATE:  PY92 

E.  OBJECTIVE:  To  isprove  the  localization  of  sc»^ar 
contacts  throu^  the  vise  of  three  dimensional  and 
perspective  visual  displays. 

F.  RATIGNAIE:  Certclin  sonar  and  fire  control  visual 
displays  locate  cMn  ship  relative  to  external  landmarks 
or  contacts.  This  information  is  currently  displayed  in 
a  tMO  dimensional  visuail  repP^ssentation  that  is 
frequently  difficult  for  the  operator  to  interpret. 

With  new  ocnputer  imaging  techniques  it  is  new  possible 
to  {nresent  this  same  information  as  a  three  dimensional 
display  with  the  positicxi  of  own  ship  clearly  dspi^^ted. 
This  added  dimension  improves  the  ability  of  the  user  to 
detect  the  targets  presented  on  the  display  and  to 
locate  them  relative  to  own  ships  heading  in  both 
distance  and  relative  dsPth.  This  research  will 
evaluate  the  use  of  three  dimensicnal  and  perspective 
displays  for  possible  adoption  for  use  on  criticcil  US 
Navy  submarine  displays  such  as  sonar  or  fire  control. 
The  role  of  color  coding  in  improving  performance  will 
be  also  evaluated. 

G.  TECHNICAL  AFE^CiACH:  Differ^  visual  displays  will  be 
generated  on  the  RAMTEK  visual  dis>lay  monitor.  These 
displays  will  be  either  two  or  three  dimensional. 
Volunteers  will  be  asked  to  detect  contacts  and  to 
locate  them  in  space  on  several  different  displays. 
Response  times  and  number  of  errors  will  be  measured. 
Both  ccns^fibional  and  three  dimensional  (perspective) 
dismays  will  be  evalvated.  Performance  in 
multioontact  so^iarios  will  be  included  in  the 
evaluation.  In  a  second  phase  color  coding  of 
different  types  of  contacts  will  be  employed  in 
conjunction  with  perspscticn. 

H.  EXPECTED  FRCXXKTS:  'Hiis  research  would  result  in 
greatly  improved  design  of  visimd  displays  with 
subsequent  improvement  in  the  ability  of  the  subaoarine 
to  detect,  locate  and  evade  or  attack  contacts. 
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OIHER  0»3ANIZATI0NS:  None 


BiT  FISCMi  YEAR:  ($000) 


FY92 

FY93 

FY94 

In-Hcuse  Perscamel/Overtiead 

134 

138 

142 

Ccmtracts 

0 

0 

0 

Autcinatlc  Data  Prooesslng 

10 

10 

10 

Eguipooent  (ta^  funded) 

20 

0 

0 

Misoellaneous 

10 

10 

10 

*■ 

Military  Gcnstructic^ 

0 

0 

0 

Special  PirxTjects 

0 

0 

0 

Total  174 

K.  PERSONNEL  REQUIRED  BY  FISCAL  YEAR: 

158 

162 

Onboard  Manpower  Available 

for  this  Work 

FY92 

FY93 

FY94 

Military  Officer 

0 

0 

0 

Military  Enlisted 

.5 

.5 

.5 

civilian  (GS-180-13)  . 

.4 

.4 

.4 

Subtotal 

Additic^ial  Manpower  Required 

.9 

.9 

.9 

for  this  Work 

Civilian  (GS-180-11) 

.8 

.8 

.8 

(GS-180-5) 

.8 

.8 

.8 

Total 

2.5 

2.5 

2.5 
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SCMIMaf  TMgE  PCR  ADDITICNAL  PEESONNEL 

FYSl  FY92  FY93  FY94  FY95 


Auditory  classif icaticn 


Military  Officjer 

0 

0 

0 

0 

Military  Si^iport 

.2 

.2 

.2 

.2 

Civilian  Professicxial  ' 

1.0 

1.0 

1,0 

1.0 

civilian  Si;:port 

.6 

.6 

.6 

.6 

Total 

1.8 

1.8 

1.8 

1.8 

Auditory  detectability 

Military  Officer 

0 

0 

0 

0 

Military  St^port 

.4 

.4 

.4 

.4 

Civilian  Professional 

.8 

.8 

.8 

.8 

Civilian  Sipport 

.4 

.4 

.4 

.4 

Total 

1.6 

1.6 

1.6 

1.6 

Stress  proteins 

Military  Officer 

.8 

.8 

.8 

Military  Sipport 

0 

0 

0 

civilian  Professional 

0 

0 

0 

civilian  Support 

.8 

.8 

.8 

Total 

1.6 

1.6 

1.6 

Transmitting  scHiars 

Military  Officer 

0 

0 

0 

0 

Military  Support 

0 

0 

0 

0 

Civilian  Professional 

.8 

.8 

.8 

.8 

Civilian  Support 

0 

0 

0 

0 

Total 

.8 

.8 

.8 

.8 

Jc^^sticiks 

Military  Officer 

0 

Military  Support 

0 

Civilian  Professional 

.6 

Civilian  Support 

0 

Total 

.6 

Acoustic  habitability 

MilltMy  Office 

0 

0 

0 

Military  Sipport 

0 

0 

0 

Civilian  Professional 

.1 

.1 

.1 

Civilian  Support 

.2 

.2 

.2 

Total 

.3 

.3 

.3 

CRT  displays 

Military  Officer 

0 

0 

0 

Military  Support 

0 

0 

0  . 

Civilian  Professional 

.8 

.8 

.8 

Civilian  Support 

.8 

.8 

.8 

0 

0 

.8 

0 

.8 
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Total 


1.6  1.6  1.6 


FY91  PY92  FY93  PY94  Fy95 


EK3  evaluatiai  of  arrhythmias 

Military  Officer 

0 

0 

0 

Military  Si^sport 

0 

0 

0 

Civilian  Professional 

0 

0 

0 

Civilian  Sv?:fX)rt 

0 

0 

0 

Total 

0 

0 

0 

Perf ormanoe  assessment 

Military  Officer 

0 

0 

0  0  0 

Military  Sr^sport 

.4 

.4 

.4  .4  .4 

Civilian  Professional 

.4 

.8 

1.6  1.6  1.6 

Civilian  Si;$3port 

.8 

.8 

.8  .8  .8 

Total 

1.6 

2.0 

2.8  2.8  2.8 

Periscope  scanning 

Military  Officer 

0 

0 

Military  Si^sport 

0 

0 

civilian  Professional 

.8 

.2 

Civilian  Si;pport 

1.6 

.2 

Total 

Imimjne  ^'ston 

2.4 

.4 

Military  Officer 

0 

0 

0 

Military  Sw^^port 

0 

0 

0 

Civilian  Professional 

.8 

.8 

.8 

Civilian  Si;qppi:»± 

0 

0 

0 

Total 

.8 

.8 

.8 

Atrial  septal  defects 

Military  Officer 

0 

0 

Military  Support 

0 

0 

Civilian  Professional 

0 

0 

civilian  Sipport 

0 

0 

Total 

0 

0 

Cellular  bioengineering 

Military  C^floer 

Military  Support 

Civilicm  Professicnal 
Civilian  Sippcst 

Total 

.8  .8  .8 

0  0  0 

0  0  0 

.8  .8  .8 

1.6  1.6  1.6 

Fire  gases 

Military  Officer 

0 

.5  .5 

Military  Sipport 

0 

0  0 

Civilian  Professicnal 

0 

0  0 

Civilian  Support 

.8 

.8  .8 

Total 

.8 

1.3  1.3 
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Fy91  FY92  Fy93  PY94  FY95 


EvalviatiCTi  of  HP9000 
Military  Officer 
Military  Si?:port 
Civilian  Professicaial 
civilian  Support 
Total 

Fourier  transfotins 
Military  Officer 
Military  Support 
Civilian  ProfessioncLL 
Civilian  Support 
Total 


0  0  0 
0  0  0 
.8  1.2  1.2 
.5  .5  .5 

1.3  1.7  1.7 


0  0  0 

0  0  0 

.4  .4  .4 

.4  .4  .4 

.8  .8  .3 


3-D  scalar  di^lays 
Military  Officer 
Military  Support 
civilian  Professional 
Civilian  Support 
Total 


0  0  0 

0  0  0 

.8  .8  .8 

.8  .8  .8 

1.6  1.6  1.6 
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FY90  FY91  PY92  PY93 


III.  EQUUMEOT  AND  PACILmES: 
A.  ;  •  -  EquipDaent :  ( $000) 


Work  miit  Equiponent 

New  (over  5K)  ’  62  104  110  0 

R^laoesnent 

General  Purpose  Equipment 

New  100.7 

R^lacement 

GRAND  TOEAL  162.7  104  110  0 


Identification  and  Justificaticais  for  iteatis  over  5K 


FY90:  New  Work  lAiit  Equipment . 

tfearing  oonservation: 

Dual  channel  real  time  frequency 

analyzer  32,200 

Multiprogramner  16,000 

Head  and  torso  siiculators  14,000 

subtotal  62,200 

FY90;  New  General  Purpose  Equipment. 

Gccptiics  plotting  system  16,000 

Microvax  II  interface  25,200 

Progranmable  array  processor  38,200 

Medical  diagnosis  ccnputer  sipiport  21,300 

subtotal  100,700 

FY91:  New  Woric  lAiit  Equipment 

Hearing  conservation: 

HK  12  helmet  6,000 

10  kW  amplifier  and 

ancillary  equipment  21,000 

IftY^erwater  projectors  26,000 

Signal  g^ierator,  2  Hz  to  200  ]dlz  23,000 

Gr^hics  recorder  28,000 

subtotal  104,000 


B.  Facilities: 

FY89  jy90  1^91  JY92  FY93 

1.  Military  0  80  190  0  0 

Oonstructicn 
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($000) 


Military  ODTistxvictlcai  (MILOMJ) : 

FY91-92  KEMRL  requested  funding  to  replace  the  current 

labcaratory  qaces  with  a  new  building,  in  the  Long-Range 
Military  Ccnstruction  Plan  submitted  in  I&rch  1989. 

Diis  new  facility  will  replace  the  current  three 
laboratory  buildings,  which  are  inadequate  for  some 
currertt  and  nuch  of  the  lab's  {nx>jected  researda.  Ihe 
new  building  will  allow  for  inproved  sonar  researxh,m 
using  an  improved  Sonar  Simulation  Suite  and  more 
recilistic  si±marlne  envircnmental  simulations,  throu^ 
the  ixse  of  a  hic^y-scphisticated  Crew  Perfonnanoe 
(H^iological  and  Psychological)  Facility.  In 
addition,  an  inproved  anechoic  chanher  area  will  allow 
for  more  ccmprehensive  research  in  hearing  ocmservation 
and  heacphone  develcpoent  for  scmar  operators,  and  a 
larger  Diving  Simulation  Facility  will  enable  more 
ccnplex  long-term  research  to  be  oc»ii±jcted  in  the  areas 
of  submarine  esc^>e  and  rescue.  Also,  significantly 
larger  laboratory  ^^aces  and  ccnputer  facilities  will 
provide  much-inproved  data  collecticn  and  analysis 
cpportunities.  Ihe  new  facility  will  enccnpass 
^proodmately  65,000  square  feet  of  sipaoe  and 
construction  is  scheduled  to  begin  (according  to  KMRDC's 
Synopsis  of  RDT&E  Strategic  (Long  Range)  Construction 
Plan  submitted  in  May  1989)  in  2003  at  a  cost  of  $25M. 


FY89  FY90  FY91  FY92  FY93 
2.  Special  637K  432K  20K  175K  25K 

Projects 

FY89:  Building  156  Non-^ectrical  iaprovemaits.  Building  156 

is  the  only  building  at  NSMEdj  that  has  not  had  extensive 
renovation.  Much  o  the  interior  is  over  40  years  old. 
Ihe  windows,  in  particular,  are  in  very  poor  oonditicxi, 
and  many  of  them  do  not  close  prcperly.  In  addition, 
^>aoe  must  be  set  aside  and  renovated  eq)ecially  for 
subjects,  so  e9^)eriiiients  can  be  carried  out  on  multiple 
subjects  simultaneously  and  in  privacy.  This,  eis  well 
^  other  identified  changes,  will  require  renovaticn  and 
movement  of  partitions.  Ihe  work  was  scheduled  to  begin 
in  FY89,  but  other  work  in  the  building,  specifically 
electrical  renovations,  precluded  us  from  getting  this 
work  underway.  We  are  currently  waiting  for  the  A&E  to 
be  conducted,  so  the  actual  work  can  begin  in  FY90,  at 
an  estimated  cost  of  $15K  for  the  A&E  and  $150K  for  the 
renovation  wcndc. 
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Building  141  Retwvation  of  the  Anechoic  Chamber.  Uiis 
cxmoplex  has  not  been  used  heacvily  for  severe  years, 
-inainly  because  of  leakage  of  water  throu^  the  roof  an! 
"the  possible  presence  of  fiberglass  particles  in  the 
air.  New,  however,  there  is  project  work  that  will 
require,  at  seme  time,  the  use  of  this  facility,  the 
initial  A&E  for  dismantling  the  facility  has  been 
ccnpleted  and  the  AS£  for  rdauilding  the  chamber  is 
partially  completed.  The  latest  figures  available  are 
^proximately  $440K  to  ocnplete  both  phases  of  the 
project  (rip-out  and  re^Duild)  in  F5f90. 

Building  141  Installation  of  HVAC  in  Animal  Facility. 
This  project  was  to  be  ocmpleted  in  FY89,  but  the  change 
in  Public  Works'  contracting  procedures  precluded  our 
getting  a  contract  let  this  lY.  the  cemtand  went  back 
to  NMESX:  and  requested  that  the  mcn^  for  this  work  be 
reprogrammed  for  next  FY.  Currently,  Public  Worlcs  is 
waiting  for  the  laboratory  to  notil^  them  of  the 
availability  of  funding  for  next  year,  so  they  can  begin 
the  contracting  process.  Ihe  project  is  scheduled  to  be 
ccnpleted  in  fY90°,  at  an  estimated  cost  of  $85K. 

Building  148  Renovation  of  Librazy  Spaces.  The 
laboratory's  librazy  is  in  need  of  considerable 
renovation.  Ihe  floor  supports  need  checking,  new 
lifting  installed,  and  additional  space  i  desperately 
needed,  both  fca:  periodicals  and  books,  as  well  as  for 
stud/  and  writing  space.  The  A&E  process  is  underway, 
and  the  project  should  be  ccnpleted  in  IY90,  at  an 
estimated  cost  of  $80K. 

Building  141  Miscellaneous  Inprovements.  A  variety  of 
iaprovesnents  need  to  be  carried  out.  Old  windows  need 
to  be  replaced,  the  electrical  system  needs  to  be 
upgraded,  some  new  office  i^oes  are  required,  the 
entrance  ranp  oust  be  modified  to  cLLlcw  entry  by 
handicE^ped  perscnnel,  and  the  existing  dunbwaiter 
facility  needs  to  be  repaired  and  modified.  We  are  in 
the  process  of  specifically  identifying  the  ta;^  to  be 
ccnpleted,  so  the  A&E  process  can  begin.  The  jcb  is 
scheduled  to  be  ccnpleted  in  FY90,  at  the  estimated  cost 
of  $8K  for  the  A&E  and  $45K  for  the  renovations. 

Building  148  Renovation  of  Head  Facilities.  The  head 
facilities  in  building  148  are  totally  inadequate. 

There  is  a  ladies'  facility  cn  the  second  deck  and  a 
men's  facility  cn  the  first  deck.  Neither  of  these 
contains  a  shower.  The  only  shower  facilities  in  the 
building  are  located  in  the  basement,  and  are  under  the 
cognizance  of  the  Dental  Clinic,  and  cannot  be  reached 
without  going  outside  of  Building  148.  In  the  existing 
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heads,  the  pltnnbing  is  old  and  requires  frequent 
repairs,  and  tha^e  are  no  handicapped  facilities  in  the 
^  The  A&E  process  is  slated  to  begin  soc^,  at 

'  '  ^  estimated  cost  of  $4K,  with  renovations  to  be 
'  ccnpleted  in  FV90,  at  an  estimated  cost  of  $50K. 

FY90:  Building  148  l^jgrsding  of  Electriced.  Wiring.  The 

current  wiring  in  this  building  is  inadequate  for  the 
ancunt  of  electrical  equipment  being  utilized.  This  is 
especially  true  since  personal  cooputer  woricstatic»s 
have  been  introduced,  as  part  of  the  laboratory's 
addition  of  an  ETHKRNh'i'  local  Network.  Vhen  more  than  a 
miniiDum  of  equipment  is  turned  on,  the  circuit  breakers 
begin  blowing,  shutting  everything  down,  until  they  are 
reset.  This  removes  everything  that  has  been  put  on  a 
ocmputer,  that  has  not  been  saved,  as  well  as  causing 
electrical  problems  with  the  printers.  This  work  is 
scheduled  to  being  in  FY90,  with  the  work  being 
ccBpleted  during  that  fY  or  in  early  IY91.  The 
estimated  A&E  cost  is  $20K. 

Building  148  Installaticn  of  a  Handiccpped  Ranp.  As  it 
new  stands,  handic^ped  perscxviel  cannot  easily  enter 
this  building.  Since  the  building  edready  has  a  catwalk 
leading  into  it  from  the  rear,  it  would  be  a  sinple 
matter  to  add  sloping  ranps  to  the  ends  of  the  catwalk. 
This  w:»k  will  be  ccnpleted  during  FV90,  with  the  A&E 
costs  estimated  at  $2K. 

Fy9l:  Building  148  Storerocm  Renovation.  The  storerocm  in  the 

basemait  of  Building  148  leaks  vhen  it  rains, 
endangering  our  stored  files  and  equipment.  This  work 
is  scheduled  to  begin  in  FY91,  with  work  ccnpleted  in 
fY92.  The  estimated  cost  is  $60K  for  the  A&E  and  the 
renovations. 

IV.  MANAGEHEUT  AND  SUPPORT  NA 
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V.  LABORATORY  ORGANIZATION 


OFFICE  OF  THE  COMMANDING  OFFICER 


COMMANDING  OFFICER  00 
EXECUTIVE  OFFICER  01 


BOARDS  AND  COMMITTEES 


SPECIAL  ASSISTANTS  ♦ 


CHIEF  SCIENTIFIC  ADVISOR  02 
COMMAND  SENIOR  CHIEF  03 
ALLOTMENT  ADVISOR  04 
INTERNAL  REVIEW  05 

SAFETY  OFFICER  06 

SCIENTIFIC  PROGRAMS  07 


BIOMEDICAL  SCIENCES 

TECHNICAL  SYSTEMS 

DEPARTMENT  10 

DEPARTMENT  30 

BEHAVIORAL  SCIENCES 

RESEARCH  SUPPORT 

DEPARTMENT  20 

DEPARTMENT  40 

SUBMARINE  SYSTEMS 
DEPARTMENT  50 


*  COLLATERAL  DUTY 


DATE: 

COMMANDING  OFFICER  C.A.  HARVEY,  CAPT.  MC  USN 

NAVAL  MEDICAL  RESEARCH 

AND  DEVELOPMENT  COMMAND 

NAVAL  SUBMARINE  MEDICAL 

RESEARCH  LABORATORY 
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VI.  FISCSUj  SUMMaRY;  ($000) 
Program  ;  ■  ^ 


Element 

Task  Title 

FY89 

FY90 

FY91 

FY92 

FY93 

61152N 

Ind^)endfint  Research 

Event  related  potentUds 

50 

77 

0 

0 

0 

Analysis  of  problenis 

0 

141 

138 

138 

0 

[Directors  Fund 
sutmissic^] 

Subtotal 

50 

218 

138 

138 

0 

Cell  culture  modeling 

114 

126 

136 

148 

0 

Subtotal 

114 

126 

136 

148 

0 

63706N 

Sea  trials 

375 

400 

400 

0 

0 

Digital  scalar* 

200 

0 

0 

0 

0 

[*transitio(ned  to 

6.5  in  FY90] 

SubtcTtal 

575 

400 

400 

0 

0 

63713N 

Submarine  rescue 

420 

428 

434 

452 

484 

Hearing  ccnservation 

0 

204 

398 

418 

411 

Subtotal 

420 

632 

832 

870 

895 

65856N 

Auditory  sonar 

410 

480 

480 

480 

610 

Visual  scalar 

290 

468 

470 

470 

570 

Digital  scalar 

0 

251 

250 

251 

220 

Subtotal 

700 

1199 

1200 

1201 

1400 

TOTAL  DIRECT 

1859 

2575 

2706 

2357 

2295 

61153N  CNR  -  Auditcay 
classific:atioii 

119 

59 

0 

0 

0 

1GAV600  VA  “  Psychcfhysiccd 
proc^c^ires 

48 

52 

24 

0 

0 

TOTAL  REIMBURSaBLES 

167 

111 

24 

0 

0 

C3RAND  TOTAL 

2026 

2686 

2730 

2357 

2295 
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VII.  PERSONNEL  SUMMARY 

FY90 

-  FY93 

A.  Ta^  r^ated;  (Woric  years) 

FY89 

FY90 

FY91 

FY92 

FY93 

Military  Officer: 

6.3 

7.0 

7.6 

7.6 

7.6 

Military  Enlisted 

7.2 

9.1 

9.1 

9.1 

9.1 

Civilian  Professional 

10.9 

14.7 

15.5 

17.1 

17.5 

Civilian  Si?^xjrt 

9.1 

11.5 

15.5 

15.5 

15.9 

Sub-Total 

33.5 

42.3 

47.7 

49.3 

50.1 

B.  Administrative  Services  (Work  Years) 


Military  Officer 

FY89 

3.6 

FY90 

3.4 

FY91 

3.6 

FY92 

3.6 

FY93 

3.6 

Military  Enlisted 

4.5 

4.5 

4.5 

4.5 

4.5 

Civilian  Professional 

1.7 

1.7 

1.7 

1.7 

1.7 

Civilian  Support 

7.3 

8.9 

9.7 

10.5 

10.5 

Sub-Total 

17.1 

18.5 

19.5 

20.3 

20.3 

TOTAL  OCMPUMNT 

68.0 

76.0 

84.0 

87.0 

88.0 
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VIII.  ISSUES 


cnuniCAW  CTAFFINS  -  The  civilian  work  foKje  at  the  Naval 
Sutaanarlnfe  Medical  Research  laboratory  has  shrunk  in  size  over  the 
past  ei^t  years  frcm  an  average  of  85  enployees,  with  a  peak 
staff  of  91  in  FY85  and  PY86,  to  a  current  level  of  69 
Individuals,  Present  staffing  levels,  research  programs,  and 
funding  are  Icwer  than  we  consider  necessary  to  conduct  the  best 
research  and  to  justify  the  administrative  stqpport  necessary  to 
acccsnplish  our  mission.  Multiple  factors  have  contributed  to 
this  shrinkage.  Several  core  programs  have  been  terminated  or 
transferred  ftom  this  laboratory  without  replacement  by  other 
programs.  Attendant  funding  cuts  and  hiring  restricticsTs, 
imposed  by  our  parent  connand,  have  made  it  uipossible  to  r^laoe 
personnel  lost  by  natural  attrition.  The  laboratory  has  also 
lost  several  senior  scientists  throui^  retirement  and  death. 

Ihese  leadership  positicsis  must  be  filled  as  soon  as  the 
restricticns  are  lifted  and  funding  is  assured.  The  laboratory 
has  tesrporarily  assigned  severed  staff  members  to  research 
projects  outside  of  their  primary  area  of  expertise,  in  an  effort 
to  redress  the  imbalances  and  to  maintain  our  broad  plectrum  of 
e^^jertise.  We  have  also  proposed  several  research  programs  vhich 
would  produce  worthwhile  products  and  more  ^propriately  use 
these  scientists.  Hemever,  selected  reductions  in  force  my  be 
necessary  if  proposed  work  units  are  not  approved  for  FY90  and 
mi  snatches  of  expertise  continue. 

MUITARJf  STAFFING  -  During  F5f89,  three  of  the  five  Medical  Corps 
Officers  have  or  will  be  transferring  or  retiring  without 
projected  r^lacements.  The  Medical  Corps  Officer,  serving  as 
Oenmanding  Officer,  will  be  replaced  by  a  Dental  Corps  Officer. 

In  PY90,  both  the  Fiscal  Officer  cmd  the  Administrative  Officer 
are  scheduled  for  rotaticn.  With  the  shortage  of  senior  civilian 
steiff  members,  the  ejperienoe  of  the  staff  is  becoming  criticedly 
lew.  As  this  situatioi  declines,  the  inpact  is  a  severe  loss  of 
corporate  memory  and  a  flurtheranoe  of  the  criticed  inbalanoe 
between  scientific  and  sipport  staffs. 

The  saturation  diving  program  utilizes  all  steiff  ^disted  members 
as  watchstanders  for  chanber  operatiens.  This  demands  an 
extensive  tredning  and  qualification  program  in  chaidser 
eperatidhs.  Such  a  program  is  manHiour  intensive.  To  allow  for 
maximum  efficiency  of  operation  and  ultimately,  program 
espansibh,  stedfing  the  labenratory  with  a  cadre  of  well-trained 
div^s  would  appear  to  be  in  order.  The  laboratory  had  requested 
10  such  billets  but  there  is  little  hepe  of  their  creaticn 
without  support  of  hic^er  echelons. 

FUNDING  -  Funding  levels  have  fluctuated  and  the  full  utilization 
of  these  mcnies  has  been  possible  only  late  in  the  fiscal  year. 
Thus,  the  laboratory  has  had  to  function  with  a  great  deal  of 
ccnmajid-directed  wcodc  unit  expenditures  and  steiffing.  Timely 
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camdtments  arid  obligatlcns  haive  been  extreaaely  difficult.  It 
vxxild  be  hi^ily  desirable  to  receive  funding  in  each  work  unit  at 
the  begisvving  of  the  fiscal  year,  to  allow  cost  center  nanagenent 
by  inv^tigators  and  departments.  In  additicn,  70%  of  the 
eguipnte!nt~  and  sillies  purchased  this  year  have  been  ordered 
using  prior  year  funds.  FY89  fUnd  balaixes  are  projected  to  be 
small  and  use  of  prior  year  funds  available  during  lYOO  will  be 
minimal.  Ihis  will  result  in  a  very  restricted  FTOO  funding  year 
with  substantial  shortfalls  in  manpower,  equipment,  material, 
travel,  training  needs,  and  potentially,  severe  slippage  in 
research  milestones. 

SCJBASE  SUPPORT  -  Sipport  by  EWC  on  the  submarine  base  has  been 
marginal  due  to  their  shortage  of  funds  and  st^lff .  An  additional 
problem  is  poor  contract  pr^>aratian  and  sipervision  of 
ocxitractor  performanoe.  We  will  continue  to  work  as  closely  as 
possible  with  them,  but  there  seems  to  be  little  hope  of 
significant  inprovement  in  their  sipport,  in  view  of  the  obvious 
necessity  to  support  the  operaticnal  submarine  force  as  their  top 
priority. 

NEW  RESEARCH  -  We  have  proposed  several  new  starts  for  FY90  and 
PY91.  We  would  welcome  additional  or  alternative  suggestions  by 
program  managers,  in  tenns  of  research  needs  perceived  for  the 
operational  forces  and  within  the  laboratoiy's  Cc^>chilities. 

READINESS  -  Hcbilization  planning  for  our  military  staff  and  for 
logistic  s;:pport  of  our  programs  is  very  ill-defined.  Efforts  to 
correct  this  problem  have  been  stalled  by  the  lack  of  a  war-time 
missic»i  for  this  command.  In  the  event  of  a  war-time  scenario, 
we  anticipate  that  our  resources  (personnel,  property  and 
funding)  will  be  redistributed,  but  the  extent  of  redistribution 
has  not  been  idaitified.  Ikitil  this  is  done,  the  subsequent 
inpact  cannot  be  evaluated  nor  can  ocntingency  plans  be 
develcped.  We  have  been  directed  by  IMRDC  to  hold  the  i;pdating 
of  our  laboratory  mobilization  instruc±ion  in  abeyance,  until 
NMI^  has  oonpleted  the  rpdate  of  their  own  instruction. 
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ANNEX  A.  .  ;Infornaticn  Systems  Five-Year  Plan 
1.  ADP  Envlrcnment 


Ihe  cx^itracting  process  initiated  in  FY88  for  the  installaticai  of 
a  CXXMKXLL  passive  fiber  optic  star  network  connecting  the  three 
buildings  that  house  NSMRL  has  resulted  in  a  contract  vdth  the 
FUSION  DATA  CXM!  ccnpany  of  Norwalk,  CT.  Wbrk  on  the  project 
began  the  week  of  May  22  with  all  hardware  line  items  delivered  at 
that  time.  Assurances  not  withstanding,  the  anticipated  network 
bridge  from  NUSC  has  not  materialized  at  this  time  and  meetings 
are  scheduled  between  NUSC  and  FUSION  to  identify  possible 
alterative  links  between  the  two  IANS.  A  minor  modificaticmi  or 
engineering  change  order  to  the  contract  may  be  required  to  detail 
the  final  ccaifiguraticn.  Ooopletion  of  the  first  year 
installation  is  scheduled  for  June,  '89  with  additional  expansion 
for  more  PC  nodes  planned  before  the  end  of  FY89. 

Ihe  VAX  11/750  and  the  11/730  will  be  the  primary  hosts  for 
general  purpose  ocnputing  c»  the  network,  the  750  will  ccartinue  to 
provide  SPSSX,  INFUCEN,  CIOS  and  the  recently  installed 
VCRDttlRFECr.  Ihe  730 's  new  availability  will  make  it  a  viable 
ciltemative  to  the  750  for  similar  functions  and  file  service. 

Each  VAX  will  be  an  ideal  backip  for  the  other  as  the  network 
terminal  servers  will  route  users  to  either  independently.  Both 
are  on  the  15KVA  uninterruptable  power  sipply  (UPS)  so  th^  will 
remain  running  during  power  outages. 

With  the  network  structure  established,  adding  epprcpriate  host 
nodes  to  perform  ^>ecialized  operations  that  can  be  off-loaded 
from  the  existing  two  VAXes  has  begun.  After  extsisive  revision, 
NMRIX:  ^proved  ASDP  #  89-01  in  March  of  '89.  Uiis  proposal  called 
for  procurement  of  a  new  node  with  the  hi^iest  CPU  numerical 
processing  power  available  for  the  funds  allocated.  In  this  case, 
the  delayed  epproval  worked  to  our  advantage  as  it  placed  us  in 
the  thick  of  a  major  perfarmanoe  and  price  war  among  the 
industry's  top  players.  Digital.  Equipment  Carp,  for  example, 
announced  the  IXiCSYSIFM  RISC  (reduced  instruction  set  ocnputer) 
family  of  processors  in  early  '89.  SUN  MICPOSYSTEHS  then  oountered 
with  an  squally  attractive  line  of  processing  servecs,  the 
SPARCSYSTEM  family,  unfortunately  neither  vendor  will  allow 
running  of  customer  benchmarks,  so  careful  evaluation  of  published 
industry-standard  benchmarks  is  necessary  to  identify  the  best 
price  performanoe  offering.  Final  procurement  will  begin  in  June, 
89  off  new  GSA  contract  listings. 

With  all  the  activity  in  networking  and  scientific  {n?ocesslng,  the 
area  of  desktop  publishing  and  office  autcmation  lost  attenticn  in 
1988-89  and  the  planned  acquisition  of  a  publishing  station  did 
not  occur.  Failure  to  r^laoe  a  critical  position  in  the  Ocnputer 
^plications  Division  for  the  second  year  running  was  the  reason 
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Office  A90605D  provide  OCMP  APPS  with  PC's  to  better 

autonatic^  st^^port  lab  users 


Laser  prter  (2)  7S0605A 
- A90621B 


word  processing  applications 


4)  n»«3  RANGE 

additional  software  packages  for  new  workstation  ^plications 
VAX  node  r^lacesonent 


4.  Miscellaneous 

While,  it  is  still  too  so(xi  to  be  certain,  conceptually,  the  netwc^k  new 
under  instcillaticai  very  well  could  becente  the  true  replaceannent  for  the  2 
shared  VAX's  that  have  dcxie  the  brunt  of  Lab  oonputing  over  the  last  10 
years.  The  addition  of  hi^-perfonnance,  inejpensive  host  servers  and 
PC's  will  effectively  distribute  ooDputing  power  throu^iout  the  Lab. 

Much  more  hi^-^xx^ered  workstations  cemtinue  to  ocrae  on  the  market  for 
scientific  ^plications  and  gr^hics.  The  need  for  a  direct  replacement 
of  a  multiuser  system  serving  terminals  only  is  fast  disappearing  as  the 
populatioi  of  de^-top  PC's  and  workstations  grows. 

The  most  constant  need  that  shows  no  signs  of  changing  into  the  future 
is  for  skilled  programning  and  systems  people.  Estimations  of  the 
scientific  programtting  load  alone  far  FV90  run  to  twice  the  available 
staff  and  beycxid.  As  hardware  proliferates  throu^icut  the  Laboratcry, 
requests  for  assistance,  instructions,  maintenance,  security,  and 
training  escalate  far  above  the  acvailable  c^iacity.  Reorganizing  the 
Oenputer  ^^lications  Division  does  no  good,  if  new  individuals  are  not 
hired  to  fill  the  created  slots. 

5.  Current  Year  Procurement: 

» 

a)  ^sterns  costing  greater  than  $5000: 


ASDP  #  COST  ($000'S)  CESCRIPnON 

A90605G  38.2  (general  purpose  funds)  hi^  resolution  image 

processing 

A  prograinnable  array  processor  with  numerical  functions  built  in  for 
general  two-dimensional  image  processing:  FFT,  16  color  planes,  edge 
enhancement.  C^>able  of  1200x1200  16-bit  pixel  oonputatiens  at  minimum 
double  precisicn  floating  point  benchmark  (UNPAK  double  precision 
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MFIDPS)  of  15.  Standard  function  subroutine  lil:a?ary  callable  frcm 
Fortran  or  c  languages. 

A90605B  25.2  ^  (^neral  purpose)  data  storage,  digital  10 

Dual  150  Mb/te  fixed  disk  storage  drives  ocnpatible  with  existing 
itiicrovax  disk  controller  unit  and  chassis,  installation  inciuded. 
Sixteen-bit  digital  ii^xxt/output  ports,  real  tine  clock,  software 
library  canpatible  with  vavVMS  operating  system  and  Fortran  language. 

A90605J  22.9  (general  purpose)  inedical  diagnosis,  cccputer  si^port 

Ihree  program  development  workstations  for  si^port  of  in-fleet  software 
during  seal^ials.  Ocopatible  data  sbnrage  media  wi^  that  available 
aboard  ship,  t^ae  backi^  system,  2400  baud  modem  for  ocxxoiinicaticns/data 
exihange  wh^  ships  are  in  port. 


A90605I  16.0  (general  purpose  funds)  SPSSXGSAIHLCS  plotting 

PC/AT  or  (xnpatible  with  91-^a[t3yte  hard  disk,  hi^  resolution  color 
di^lay,  VGA  gr^iiics  controller,  Ethernet,  HP  Laserjet  II  plotter.  To 
si^pnrt  SPSSXGPAHUCS  software  now  running  on  VAXll/^SO  at  ox>st  of  7.0k 
per  year. 

A90605H  11.1  (overhead  funds)  Enet  PAL  FDPll  machines  interface 

The  Psychoaooustics  Lab  (PAL)  PDP  11  onoputers  oxntrcxL  experiments  and 
cx>lleo:t  data  that  must  be  send  to  other  proo^ssoirs  in  the  network.  A 
TCP/IP  ocnpatible  ethemet  interface  device  with  appropriate  software 
ocnpatlble  with  the  FTll  operating  ^stem  of  the  PAL  machines  and  the 
VA}^/'VMS  06  on  the  VAX's  is  required. 

A90605D  12.2  (overhead  funds)  PC's  fosr  Ocnputer  ^iplioetions 

PC/AT  cccpatible  systems  (2)  with  expropriate  M5D06  applications  for 
fiscal,  administrative,  and  scientific  office  automation.  For  use  by 
Ocnputer  Applications  Division  personnel. 

A90605E  7.2  (overhead  funds)  Enet  e}x>ansion,  yr  3 

TCP/IP  Ethemet  hardware  interfaces  for  existing  PC/AT  machines  with 
M500S  software  oxnpatible  with  VAVVM5*  File  server  software  to  run  on 
VAX  and  provide  tran^mrent  dis^backup  servioes  to  PC's. 


A90605C  14.2  (overhead  funds)  Desk  top  publishing 

Single  user  workstation  with  Postscript  laser  prints  oxnpatible  with 
NSMRI/NMRDC  standard  word  prooesslng  package,  1k>rd  Perfect,  and  standard 
pedolishing  package,  Ventura  Riblishing. 
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b)  Systeans  or  ea^»noe3nents  existing  less  than  $5,000: 

A90424A  2.5  (vibrk  unit  funds)  data  storage,  badop 

A90424B  4.6  (\irork  unit  funds)  real  time  es^ieriment  cxxitrol 

A90605A  1.8  (overhead  funds)  laser  printer 

A90424C  0.9  (overhead  funds)  dot  matrix  printer 

A90605F  0.6  (work  unit  funds)  grc^iiics  terminal 

A90621^  2.7  (overhead  funds)  laser  printer 

A90621B  4.9  (work  unit  funds)  program  development  workstation 

A90621C  3.2  (work  unit  funds)  program  development  workstation 


6.  Summary  of  Total  IS-Related  Costs  ($000) 


PY90 

rY91 

IY92 

PY93 

FY94 

NEW  ADP 

45.4 

30 

35 

40 

45 

EXP/RPL  ADP 

36.5 

30  . 

32.5 

35 

37.5 

OIHER  EQ/SOFT 

45.0 

45 

47.5 

50 

52.5 

SUPPUES 

14 

14 

14 

15 

16 

OONIRACIB 

66.4 

70 

72.5 

75 

77.5 

IPAVEL 

6 

6.5 

7 

7.5 

7.5 

ADP  STUDIES 

11 

12 

13 

14 

15 

SAIARIES 

245 

249 

252 

255 

258 

TOTAL 

469.1 

456.5 

473.5 

491.5 

509.0 
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